



CP ARO UL, wilh sees.’ Min 


neevs 


al 
~ 


: 
a 


a . 


— . 8 . 2 “ * 
ys. ——ee ap ow 7 >. 
je hi BA ee See. 
A WPA Proyecr Near Arianta, Ga. In Lessons rrom Tuousanps or Sucn GoveRNMENT-AIDED Proyects, WRITERS IN 
Tnis Issue Finn tHe Basis ror A SouND AND ConTINUING NATIONAL Poticy tN REGARD TO RELIEF AND Pusiic Works 











Unwed ? —. 


FEBRUARY 1939 


Civil Engineers’ Salaries—See Page | | | 














CIVIL 
NGINEERING 


Published by the 


American Society of Cial Gngineers 
- oO 

















. ee Lae — 2s ” nel Sues Je 
A WPA Proyect Near Atianta, Ga. In Lessons rrom THousanps or Such GoveRNMENT-AIDED Proyects, WRITERS IN 
ri E Finp THe Basis For A SouND AND CoNnTINUING NATIONAL Po.ticy IN REGARD TO RELIEF AND Pustic Works 
















e>- JSolume 9 unwed ? — 






FEBRUARY 1939 


Civil Engineers’ Salaries—See Page | | | 


Torre d 
defer 
roug! eS 

nowt 


alt 


ay 
« me sal prs 
i yan an 


—_" people and pipe are three live sub. 

jects discussed in The Cast Iron Pipe 
Research Association's advertising in national 
publications read by influential citizens, fea- 
tured by the slogan, “ Publie Tax Saver No. 1.” 


which has created widespread interest. This 
educational advertising is for the purpose of 
supporting public officials in specifying a ma- 
terial which, though lowest in cost per service 
year, is frequently higher in first cost. Typical 
advertisements are shown in reduced size. 
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It is to the advantage of water works officials 
that the public shall realize that water mains 
represe nt about one-third of this country’s 
5-billion-dollar investment in publie water 


supply svstems—that more than 98° of these 











mains are cast iron pipe with a known useful 
life at least double the estimated life of other 
water main materials—that the consequent tax- Loch for the °@-Check” resister 
saving, through deferred replacements alone, Cast iron pipe is made in diameters fros 
is enormous—and that cast iron pipe deserves 
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l'o the user of wire rope every one of these features means 
a saving of money. And in EXCELLAY Preformed wire 
rope you get them all! Think what that means in terms 
of economy. So why not get greater value for your money 
by specifying EXCELLAY Preformed 
when ordering wire rope. And if you need 
technical assistance with any of your prob- 
lems, our engineers will, of course, be glad 

to cooperate. 


We also manufacture standard (non-prejormed) wire rope. 
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Engineering Societies and Unions 
Address Before Washington Convention of F.AE.C.T. Abstracted 


By V. T. Boucuron 
AssociaATE MEMBER AMERICAN Society or Civit ENGINEERS 
Manacinc Epitror, ENGINEERING News-Recorp, New York, N.Y. 


HE. relation of architectural and engineering societies to 
unions of technical employees in their fields was made the 
subject of open discussion at a mass meeting held in Washing- 
ton, D.C., on Dec. 9, 1958, in connection with the fourth annual 
meeting of the Federation of Architects, Engineers, Chemists, 
and Technicians (CI.O.). At that meeting, V. T. Boughton, 


chairman of the Society's Committee on Uniontzation, was 








asked to speak for the engineering societies. LL. Kh. Justement, 
president of the Washington Chapter, American Institute of 
Architects, spoke for the architects. Mr. Boughton's comment, 


in slightly condensed form, is given herewith. 


The subject ts 


one of mayor importance to the profession at this time. 


DID not came here to make a formal speech as an 

official representative of any engineering society; I 

came simply as one interested in this question to par- 
ticipate in your discussions of the relation of unions to 
the professional groups, in the hope that I might help to 
liminate some of the misunderstandings and miscon- 
eptions that now exist. There are those in the profes- 
sional groups who see no good in the unions, and there 
are those in the unions who see no good in the professional 
groups. Neither of these extreme views is right. What 
we need most at the present time is tolerance on both 
sides, a willingness to see the other man’s problems from 
his viewpoint. 

Engineers’ Ideal Developed.~One chief source of mis- 
understanding on the part of engineers is the aggressive 
technique by which a trade union builds up and main- 
tains its membership. Engineers do not like to be rail- 
roaded or regimented. But there is a more important 
reason lor their dislike of unions. That is because the 
I movement goes contrary to their long struggle to 
! engineering into a strong profession. Their ideal 

ngineer who in accepting a fee for his services is 

ng so much cash for a measurable amount of 
Work but is engaging to become his client’s agent for the 
me being, concerned as much with the client's interests 
as client himself, but better able to handle them 
OE | his training. 


Many years were spent in developing a code of ethics 
which would keep the business activities of the individual 
practitioner on such a high plane. In the early days of 
that effort employee problems were practically non 
existant because even in the large organizations, like the 
railroad engineering offices, conditions were not unlike 
those in the typical consulting engineer's office, where the 
“old man’ knew everybody and probably everybody's 
wife and children. Pay was not high, but in dull times 
the ‘“‘old man’’ managed to carry most everybody along; 
and then when he did land a job everybody pitched in, 
working to all hours of the night if necessary to make it a 
success. Most of the employees looked forward to the 
day when they would have their name on the door or 
would have offices of their own. These men neither 
sought nor needed the aid of a trade union. 

Today, though the great majority of our engineers are 
employees in large organizations of one kind or another, 
the traditional conception of engineering persists—and it 
is a good thing that it does because we lose something 
which no corporation with all its efficiency can replace 
when we build an organization so big that the personal 
relationship is lost. 

So much for background. What is the present situ- 
ation in the engineering societies with regard to unions? 

Committee Studies Are Enlightening.~1 can't speak for 
the mechanical and electrical societies because I know 
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little of what is going on within those organizations, but 
in the American Society of Civil Engineers I know that 
there is a surprisingly rapid recognition of the fact that 
the question as to whether or not a man should join a 
union is an economic one which is of little if any concern 
to that Society. About two years ago the Society set up 
a committee to study unionization. Last January it 
made its first report; doubtless many of you have seen it. 
The committee's findings may be summarized as follows: 

(1) Whether or not a man joins a union is an eco- 
nomic question for him to decide. It should have no 
bearing on his standing in the Society. (2) The Society 
should not participate in any move to exempt engineers 
from the provisions of the Wagner Labor Relations Act. 
It should if necessary participate in efforts to clarify the 
position of professional men and subprofessional men 
under the Act. (3) The Society should be ready to join 
with other professional groups in setting up an agency or 
agencies to aid engineers in collective bargaining if that 
becomes necessary. And finally, (4) the Society should 
complete and publish the schedules of grades and mini- 
mum compensation on which it has been working for 
some years. After the schedule is published the Society 
should be prepared to charge a member with unethical 
conduct who pays less than the rates prescribed for his 
region. 

Hysteria on Both Sides.~ The Board of Direction of the 
Society accepted the report on unionization and ordered 
it published. There has been almost no objection to it. 
Ten years ago I doubt whether such a report would ever 
have gotten beyond the confidential records of the Board. 
That in a measure marks how far the Society has gone 
toward eliminating the hysteria which has surrounded the 
union question heretofore. 

Some hysteria still exists. I am told that union- 
ism and professionalism are incompatible; that an engi- 
neer cannot belong to a union and still maintain a pro- 
fessional approach to his work. Well, I am quite frank 
to admit that I believe that belonging to a union makes 
it more difficult for a man to maintain a professional 
approach to his work, but it can be done. 

But of course the question of belonging to a union and 
still maintaining a professional approach to one’s work is 
not an abstract one, as many engineers suppose. It isa 
very real one for some engineers; and those engineers who 
find it to their economic advantage to join a union should 
have no obstacle placed in their way. This fact is 
slowly being recognized 

The hysteria is not all on the side of the staid old engi- 
neering societies. There is a lot on the union side too. 
Some of your own men have gone farther in the way of 
absurd statements than have any of the old conservatives 
in the professional societies. There can be no proper 
relations between the professional societies and the unions 
as long as the unions take the attitude that the chief 
objective of the engineering societies is to hamstring the 
unions and exploit their members. The professional 
societies are made up of conservative men who do things 
in a slow, quiet, and conservative way. To hold their 
members up to ridicule as interested only in the almighty 
dollar and unconcerned with the plight of the under dog is 
both unfair and untrue. These members have done 
much more for the profession generally than most of you 
realize. 





VoL. 9, 








An Enviable ‘Record.~For example, where did the 
Professional Engineers Committee on Unemployment 
originate, in a union headquarters? No, in the board 
room of the American Society of Civil Engineers. And 
any engineer, regardless of whether or not he belonged to 
the Founder Societies, got such aid as the committee 
could give. Who were among the first to urge upon 
Secretary Ickes the need for paying engineers on relief 
higher wages than the laborers’ rates first passed out to 
them? Officers of the American Society of Civil Engi- 
neers. From what organizations did the men come who 
went quietly but persistently to the heads of relief 
agencies in New York City to plead for better pay and 
better classifications for engineers in the early days of the 
CWA and PWA? From the American Society of Civil 
Engineers and the New York State Society of Profes- 
sional Engineers. These organizations did not stage sit- 
down strikes or carry placards, but their representatives 
generally got what they went after in their own quiet 
way. 

And you should not forget that the Founder Societies 
are essentially technical societies set up not for the eco- 
nomic advancement of their members but for the assem- 
bly and dissemination of engineering information. Wel- 
fare questions are new to them. Some members still 
maintain that these societies have no business getting 
mixed up in such matters as pay and working conditions. 


Relation to Other Efforts. ~Regardless of this fact, you 
may find it of interest to note that the American Society 
of Civil Engineers has approached these newer questions 
of employee relations in a more realistic and practical 
manner than the younger professional societies. The 
only exception to that statement is a historical one which 
relates to the American Association of Engineers. Ii 
you turn the clock back about twenty years you will find 
that the A.A.E. centered its interest chiefly in bettering 
the position of the employee engineer. In those days it 
did a notable piece of collective bargaining for the engi- 
neers in railroad service. 

The basic purpose of the American Association oi 
Engineers, the National Society of Professional Engi- 
neers, and such organizations as the Bar Association and 
the American Medical Association is similar to that ol 
unions—that of advancing the economic position of their 
membership through collective action. But they differ 
radically in methods and in the fact that they include in 
their membership both employers and employees. 


Value of High Union Standards.~For my own part | 
do not see any strong reason why many licensed profes- 
sional engineers will find it necessary to join a union, be- 
cause most of them are fairly well able to look after their 
own needs either as individuals or through the state pro- 
fessional societies; but this is not true of the very large 
number of men who can be most conveniently classed as 
subprofessional. So long as the state professional 
societies treat them as step-children, unions such as yours 
can be of help to them in many instances. Your prob- 
lem, then, is to build a union of such high standards that 
they will join not in self-defense but because they watt 
to do so. If you succeed in building such a union the 
antipathy of professional men to unions will largely dis 
appear. It is a real challenge if you seek to reach the 
professionally minded engineer. 
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Inv al Routes Comprise 7% Miles of Double-Track Line; Only 18 Months Allotted for Construction 
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- sit F in AppRESS AT A Joint MEETING oF THE ILLINOIS SECTION AND THE WESTERN SOCIETY OF ENGINEERS 
1Vves . * 

" By Cuarres E. DeLeuw 
uiet 
| MembBer AMERICAN Society or Civit ENGINEERS 

' Cuar_tes DeLeuw anv Company, ENcineers, Cuicaco, ILL. 

1€S 
eco 
em FTER thirty years of investi YOME time in 1940, under present throughout. A reinforced concrete 

i s 
Vel gations, reports, and studies, 4” plans, Chicago's first passenger twin tube section (Fig. 2) will be 
still construction on Chicago's ini subways will go into operation. Two _ utilized between scations on most of 
tine ystem of transportation sub- roules, both traversing the Loop district, Route1l. On Rou'e 2 and at special 
ome ways was finally begun on Decem- are included in this $40,000,000 project locations on Route 1 the tunnels 
1938. To conform with the mow being built under a grant agreement will be separated with track centers 

you requirements of the PWA grant, detween the city and the Federal Emer- at 28 ft. 


jet) 7', miles of lines included in the gency Administration of Public Works. At each station, platforms 500 ft 
project must be substantially com- Jn the accompanying article, Mr. De- in length will be provided. At side 


1ons 
ne pleted by June 30, 1940 only a few Leuw gives a general description of the platform stations north of the river, 
The ys more than 18 months from the project and discusses in some detail the these structures will c msist of mul 
hict beginning of work. = structural design, existing physical con- tiple arches—largely of reinforced 
; [he pattern of the initial develop- ditions, capacity of the lines, and nature concrete construction (see Fig. 3, 
i nent is shown in Fig. 1. It con- and effects of possible future additions. right). The dimensions and type 
nnd } forms in general to the more im- of center arches for the tracks will 
ring portant plans which have been advanced for transporta conform to the sections between stations. However, the 
rs it tion subways since 1916. The routes are planned for side wall will be omitted and the two center arches 
ngi rapid transit operation and are designed largely as ter- sprung from a steel girder supported by heavy steel 
minal subways which are calculated to relieve the pres- columns on 15-ft centers longitudinally. 
: of ent congestion on the elevated Loop structure. Stations with island platforms 22 ft in width are con 
ng State Street Subway (desig- templated in the Loop district 
om nated Route 1), is to be a two- proper. As shown in Fig. 3, left, 
+ of track line extending from a con- the tentative plan provides a 
“ nection with the four-track multiple three-arch section—two 
heit North Side elevated railroad large bores on each side accom 
ffer north of North Avenue to a con modating the trains and a por 


tion of the platforms, with a 
smaller center arch sprung from 
longitudinal steel girders sup 


€ in nection with the _ three-track 
south Side elevated railroad 
near ith Street. The total 





a le ngth of the route is 4.22 miles, ported by heavy steel columns. — 

and the total estimated cost is In general, stations will be of 
ed $21,790,000. Dearborn Street the mezzanine type, constructed 
-_ Subway (Route 2) is also to be by cut-and-cover methods, and 
FO 1 two-track structure. It will located as close as possible to 
rg extend from a connection with the street surface. The stations 
1 as the elevated railroad near Mil- have not been finally designed 
nal waukee Avenue and Paulina but preliminary studies indicate 
urs Street to a stub terminal on that a cover of at least 7 ft 6 
ob Congress Street, just south of in. below the curb grade will be 
hat Van Buren. The total length required to accommodate exist 
anit R 2 is 3.54 miles, and the ing and future underground util 
the — | cost is $18,250,000. ity structures. The station mez 

_—Except for short sections near zanine will have inside dimen- 
dis terminals, the entire project sions of 7 ft 6 in. in height and 
th IS pl las a low-level subway DECEMBER 17, 1938, SAw THE BEGINNING or Con- approximately 60 ft in width and 


onstructed in tunnel STRUCTION ON THE CHICAGO SUBWAY SO ft in length, the long dimen- 
75 
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CONTRACTOR'S SHAFT, NEAR CHICAGO AND STATE STREETS, 
AS Ir APPEARED ON DECEMBER 26, 1938 


sion being transverse to the center line of the subway. 
Each mezzanine will be provided with at least four en- 
trance stairways, located generally at the curb. 

All mezzanine levels will be connected with low-leve 
platforms by both escalators and stairways. Escalators 
will have a rise of about 20 ft and will be reversible. Pre- 
liminary plans call for separating the entrances to esca 
lators from the entrances to stairways both at the mez 
zanine level and at the platform, in order to minimize 
conflict between incoming and outgoing passengers. 
Escalators and stairways as well as a part of the ventilat- 
ing equipment will be located outside of the tunnel sec- 
tion, and these, together with the mezzanine station 
proper, will be let in separate contracts—all to be con- 
structed by cut-and-cover methods. 

PROVISIONS FOR VENTILATION, DRAINAGE, AND SO FORTH 

Che type of section adopted, where trains will operate 
through separate single-track tunnels, provides a piston- 
like action and greatly simplifies the problem of ventila- 
tion. Openings in the tunnel section—connecting to 
shafts and to gratings in the sidewalk——will be made on 
the inbound tracks just in advance of the end of station 
platforms. These vents will relieve the air pressure 
caused by the movement of trains at high speeds and will 
effect a measure of positive circulation. At stations, this 
natural ventilation will be augmented by exhaust fans 
connected to ducts located under the platform and to 
louvers in the mezzanine level, providing for a change of 
air 6 times an hour. This system of normal ventilation 
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will be supplemented by emergency ventilation 1 jjts 
consisting of large exhaust fans located midway bety eey 
stations—to be operated only in case of fire—with syj 
ficient capacity to clear the entire subway sectio: oj 
smoke in 5 minutes. 

About 12 cable-ducts are required for each track fo, 
power distribution, signals, lighting, and communication 
lines. Space for these ducts is provided in banks located 
on one side of each single-track tunnel, and splicing 
chambers for cables are placed at intervals of about 4(y) 
ft between stations. These chambers involve specia] 
openings in the side of the tunnel approximately 4 ft by 
10 ft, and will be connected to the sidewalk by manholes 
Walks will be provided at one side of each track along 
the top of the duct bank for emergency use of passengers 
in the event of tie-ups. 

Interior drainage of the subways has been planned in 
detail. All water entering the subway from any soure 
whatever must be pumped to the city sewer system aboy 
the tubes. Wastes from toilets in mezzanine stations 
will be handled separately at each station by small dy 
plex ejectors, using either ‘“non-clog’’ centrifugals or 
compressed-air ejectors. All other drainage will be con 
veyed through a track drainage system to sumps extend 
ing below the track level, and will be pumped from ther 
to the sewer in the street above. The sumps will bx 
located at low points in the subway profile, which are 
in general, midway between subway stations. Pump 
rooms at these points will be combined with emergenc) 
fan chambers, electrical switching rooms, and emergenc) 
exits. 

Designs of all architectural features are in process ané 
pains will be taken to provide attractive, light, and well 
ventilated stations. A type of finish is planned which 
in addition to being attractive, will stand wear and tear 
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|| as the rigorous atmospheric 
itions of downtown Chicago. * 
re ative plans for ilumination = a 2 
pr ide for a much greater inten- 
it, of lighting than has been 
suized even in the more modern 
eyhbwavs in eastern cities. The — 
ntcnsity will average 2'/, foot- 
candles on the platforms and 4 
foot-candles in the station mez- 
anines and stairways. Lighting 
may be both direct and indirect, 
and it is planned to arrange the 
utlets in such a way that advan- 
tave can be taken of the new fluo- 
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rescent type of lighting if it is found = 

pra tical. ; i. y 
Eighteen test pits have been dug CS 

to obtain information on subsur- , K 

face condit.ons. During excava- 

tion of the pits, jar samples were 

taken at intervals of 2 ft; these Fic. 2 


have been preserved and are avail- 

able for inspection by contractors or others. In addition, 
undisturbed samples were taken at approximately 6-ft in- 
tervals for laboratory tests. 

Data obtained from the pits indicate that the soil 
underlying the district through which the tunnels are to 
be constructed is more uniform than that in most cities; 
in the entire route glacial drift overlies the rock. In the 
Loop area. the virgin soil is from 5 to 10 ft below the pres- 
ent street grades. The top layer is a fine, yellow sandy 
loam and silt, changing to gray in color for the lower 2 
or 3 ft. This material is water bearing, inclined to run 
when not sheeted, and subject to considerable shrinkage 
when the water is drained from it. Below this is a layer 
{ tough to hard yellow clay streaked with blue, and 
generally merging into a soft blue clay within a depth of 
;}to 6 ft. Beneath this, in turn, is a bed of soft blue 
clay, 30 ft or more in thickness. This clay is dense and 
contains a large percentage of moisture, although it is 
ilmost impervious to the passage of water. It is plastic, 
sticky, and flows or “‘swells’’ readily where not confined. 
[his characteristic Chicago soft blue clay again merges 
at its lower limits into a tough clay, similar in composi- 
tion to the soft clay but more dense, because of its lower 
moisture content. Usually it becomes tougher gradually 
is the depth increases, often becoming so tough that it 
can scarcely be cut with a shovel. 

Moisture content of clays in the area, on a wet-weight 
basis, varies from a low of 9.5 per cent in the Loop 
district to 28.0 per cent on South State Street. In the 
latter area a large amount of free water was also en- 
countered, due to layers and pockets of sand. On the 
other hand, the pits along Milwaukee Avenue have been 
very dry and it was necessary to use “‘digging’’ water 


during excavation. 


FACTORS IN DESIGN; LOADINGS AND STRESSES 
\ factor considered in determining the design speci- 
fications was that on the greater part of the work there 
are imposed, on both sides or on one side only, very heavy 
loadings due to old buildings supported on so-called 
loating foundations. In most instances the basements are 
one story below the street, which brings the founda- 
n perhaps the worst possible location so far as su- 
perimposed loading of the tunnel structure is concerned. 
| inust also be borne in mind that many of these old 
Sulings may be removed in the future and replaced by 
lal and more modern structures. This may place 


TYPICAL SECTION OF SUBWAY BETWEEN STATIONS 


basement areas at greater depths. Therefore the design 
of any structure built in the street must take into con- 
sideration the possibility that soil will be removed within 
the building lines, thus relieving pressure on one side of 
the tunnel. 

So far as they apply, the design requirements of the 
Building Ordinance of the City of Chicago have been 
used. Structural members have been proportioned for 
that combination of dead and live loads requiring the 
maximum sections. The dead loads in the subway design 
include the weight of superimposed earth and roadway, 
and such building loads as may exist. 

The roadway live loads were represented by a train of 
24-ton trucks spaced 30 ft center to center longitudinally 
on each 10-ft traffic lane on the roadway. The distance 
between axles was taken at 12 ft and the distance be- 
tween wheels on each axle at 6 ft. The load was assumed 
to be evenly distributed between the two axles. 

The loading on street-car tracks was assumed to con- 
sist of two or more 50-ton double-truck cars 49 ft long, 
coupled together. If the combined dead and live load 
stresses due to roadway live loads are greater than the 
stresses due to surface-car loading, the roadway live 
loads are used. Whenever a load of 300 Ib per sq ft of 
roadway causes greater stresses than the live loads just 
given, this uniform load governs. Rapid-transit train 
loads are assumed to consist of a train of 70-ton double- 
truck cars. 

Lateral earth pressures are computed or proportioned 
in accordance with Rankine’s formula, assuming an angle 
of repose of 1'/, horizontal to | vertical for dry earth 
with a unit weight of 100 Ib per cu ft. Where the struc- 
ture extends below Chicago datum into fully saturated 
ground, that part below datum is designed for a lateral 
pressure of water at the given depth below datum com 
bined with the lateral pressure of the earth at an angle 
of repose of 2'/, horizontal to | vertical, with the saturated 
portion of the material estimated to weigh 70 Ib per 
cu ft. 

The tunnel is designed as a rigid structure so as to re 
sist any combination of loads which may be developed 
either initially or in future years. With respect to sta- 
bility, attention is called to the fact that the weight of the 
completed structure will be somewhat less than the weight 
of the natural soil it replaces, which is insurance against 
settlement. It should be noted that the invert of the 
new subways will be at substantially the same grade as 
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the invert of the Chicago freight tunnels built 35 years 
ago. There has been no substantial settlement of these 
thin-shelled, plain concrete structures, which are in 
generally excellent condition today. 

In general, the unit stresses used are those given in the 
Building Ordinance of the City of Chicago. The use of 
3,000-Ib concrete is contemplated, and the allowable 
unit stresses conform to the American Concrete Insti- 
tute’s “Building Regulations for Reinforced Concrete” 
as modified by the Chicago Building Code. Allowable 
stresses used in steel design conform to the specifications 
of the American Institute of Steel Construction. 

The requirement that the project be substantially 
completed by June 30, 1940, or in a period of 18 months, 
involves a high-speed program not only in the prepara- 
tion of plans and specifications by the city’s engineering 
staff but also in the careful planning and high-speed 
execution of work on the part of the contractor. In 
order to assure the completion of the project on time, 
the work is subdivided into 11 contract sections, with an 
average length of 3,220 ft. Each contract will provide 
for the construction of all the work to be done in tunnel, 
including the wider sections at station platforms. 


HIGH-SPEED CONSTRUCTION PROGRAM NECESSARY 


Work on the first of the tunnel sections was started on 
December 17, 1938, and work on the eleventh tunnel 
section will be started in July 1939. Successive sections 
will be advertised at intervals of about three weeks. The 
time allowed for completion of each will be from seven 
to nine months. There will be three special sections 
covering the cut-and-cover and open-cut work at the 
three subway terminals. There will be another separate 
section for two pedestrian passageways in the Loop be- 
tween Dearborn Street and State Street connecting Route 
| and Route 2. 

Plans and specifications for mezzanine stations and 
all other work requiring open-cut and cut-and-cover con- 
struction will be developed during the construction of 
the tunnels, so as to take bids on the first group of mez- 
zanine stations in August of 1939. It is tentatively 
planned to award five contracts to cover this construc- 
tion, and the time allowed for completion is approxi- 
mately seven months for each. Work on each of the 
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tunnel sections will be practically complete before the 
contract is awarded for the mezzanine stations in the 
same sections. 

It is contemplated that tunneling will be carried on by 
methods successfully developed by a number of con- 
tractors in the construction of large intercepting sewers 
built during the last few years by the Chicago Sanitary 
District. The soil conditions throughout most of the 
project are well adapted to tunneling methods. The use 
of 3 Ib of compressed air is specified, and it is contem- 
plated that the conditions will be such as to warrant the 
use of 7 or 8 lb of pressure. No construction procedure 
is prescribed in the specifications, but the contractors are 
required to submit their proposed procedure for approval 
before construction is begun. 

The type and section of liner plates and ribs will be 
selected by the contractor with the approval of the 
engineer. Grouting behind each row of liner plates will 
be required in order to reduce the movement of adjacent 
soil to a minimum. In the first contract on North State 
Street the contractor is required to provide private prop- 
erty for the construction plant and shaft. This policy 
will be followed throughout the project where practicable. 

The river crossing for the State Street subway will be 
made by the same method used in constructing the 
LaSalle Street tunnel more than 25 years ago. Steel 
tubes will be fabricated on shore, floated and towed to 
the site, then sunk in a dredged trench. Closure of the 
water sections with the land sections will be made by 
cofferdams on each side of the channel. The work under 
the abutments of the proposed new State Street Bridge 
will be done in cooperation with the Department of 
Public Works. Present bridge plans call for the con- 
struction of large girders spanning the twin tunnel sec- 
tions and resting on caissons at each side of the tunnel. 

The mezzanine stations, stairways, entrances, and con- 
nections will be constructed by cut-and-cover methods. 
This construction, involving openings 18 to 20 ft in depth 
and generally about 60 by 80 ft in area, will be done by 
the methods used on similar work in New York. Pave- 
ment and top soil will first be stripped, temporary wooden 
decking laid on steel cross-beams and girders, and 
the work of excavation carried on underneath the tem- 
porary decking. Existing underground utilities, except 
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s mains, will be supported during construction by 
cross-beams supporting the decking. Temporary 
s will be required, although in some cases sewers 
permanently relocated in advance of station con 
tion. 
Station structures 
proper will be either 
und concrete or 
re rced concrete, 
n general will be 
rted on the tun- 
els previously built. 
When the stations are 
pleted, the work 
will be back-filled, 
utilities restored to 
their permanent loca- 
and new pave- 
ment constructed over 
the cut 
lhe existing freight 
tunnels now owned by 
the city and operated 
by the Chicago Tun 
nel Company will be 
eliminated on certain 
the streets in the 
wntown district. It 
should be understood, 
wever, that the sub 
way project will not 
wise operation of the freight tunnels to be suspended. 
[his comprehensive network of underground freight 
tubes covers almost every street in the downtown dis- 
t and therefore has great flexibility. The Tunnel 
mpany may plan the restoration of cross connections 
ong a number of the more important Loop streets. 
Such new connections would be constructed with an ap- 
ach gradient of about 3 per cent at each end, and 
would pass under the Dearborn and State Street subways. 
\s has been stated, the initial subways are planned for 
rapid-transit train operation. Before the policy of con 
tructing two-track subways was finally adopted, thor 
ughgoing analyses were made of present and probable 
future loads. One of the most important factors con- 
dered was the trend in business activities and the num- 
ber of passengers traveling to and from the central busi- 
ness district. Cordon counts made on a typical week 
lay in various years, covering the period 1926 to 1938, 
clusive—of traffic to and from the district bounded by 
the Chicago River on the north and west, and by Roose- 
velt Road on the south—show a reduction in total pas- 
sengers carried to this district by street car, bus, and rapid 
transit. However the total number of passengers reach- 
ig this area by all means of transportation, including 
rivate automobiles and taxicabs, has been more or less 
nstant. While the central business district of Chicago 
| will continue to be the most important focal area 
the city, the activities formerly confined to this 
t are spreading beyond the river to the north and 
west. In addition, there has been a definite tendency 
rd decentralization during the last ten or fifteen 
years, and many of the activities formerly centering in 
tl Pp are now found in thriving urban and suburban 


Lers. 
PASSENGER CAPACITY OF SUBWAY 


maximum capacity of two-track rapid-transit 
s is calculated by assuming the operation of 40 
Scars each per hour. Cars with maximum di- 
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90,000 in the maximum 30-minute period. 


mensions of 9 ft 6 in. in width and 60 ft in length are 
contemplated. With an average loading of 100 passen 
gers per car, such an operation will develop a capacity of 
32,000 passengers per hour per track. On completion 
of rapid-transit sub 
way Routes | and 2 
(with connections to 
the Lake Street and 
Garfield Park elevated 
structures) and with 
the use of existing 
rapid-transit tracks on 
the Wells Street and 
Van Buren Street legs 
of the union Loop, 
there will be three 
double-track _rapid- 
transit railroads serv 
ing the central busi 
ness district with a 
total capacity of 
192,000 passengers per 
hour, or 96,000 passen 
gers in the maximum 
half hour. This total 
capacity may be com 
pared with the present 


THE “DEDICATION” PARADE THROUGH THE Loop—DECEMBER 17, 1938 total combined load 


In the Middle Background Is Part of the Elevated Loop Structure for rapid transit, 
That May Ultimately Be Removed 


street cars, and motor 
buses of less than 
Considering 
the fact that convenience requires the retention of some 
local bus and trolley-car routes at street grade, it is ap 
parent that this terminal subway layout will provide ade 


quately not only for present but for future traffic for 


years to come; and that the city is warranted in construc 
ting two-track subways, especially if a large number of 
north-and-south and east-and-west streets are left open 
for future subways—when, as, and if required. 

The 3,300-ft-long platforms planned for the State Street 
subway in the Loop district provide space for three double 
stops—each 1,100 ft in length. Separate berths will be 
provided at each station stop for trains with different 
destinations, segregated into two groups, thus providing 
the broadest possible distribution of incoming and out 


going passengers along the platform and through escala 


tors, turnstiles, and stairways. 

Dearborn Street subway, Route 2, will relieve a long 
felt need for more direct transportation between the 
northwest side and the central business district. How 


ever, the stub terminal operation which will be required 


temporarily at the south terminal will not permit the 
development of the full utility of this unit. Clearly 
indicated additions consist of a subway connection from 
Lake Street and Milwaukee Avenue to the Lake Street 


elevated structure just west of Halsted Street and the 
construction of a subway connection along the line of 


Congress Street extended from the temporary south 
terminal south of Van Buren to a connection with the 
four-track Metropolitan elevated main line near Halsted. 

Upon the completion of the West Side rapid-transit 
subway as thus indicated, the only service operated over 
the union Loop would be North Side—South Side trains 
not operated through the State Street subway (elevated 
tracks on Wells and Van Buren streets only). The ulti 
mate construction of an additional two-track subway 
extending north and south along the westerly side of the 
central district would permit the final removal of the 
whole elevated Loop structure. 





Public Works and Unemployment 














Relief as Permanent Public Functions 


/ I is the duty of the engineer, says Frederick H. 

McDonald, to place his experienced judgment at 
the disposal of the nation in determining the most 
effective use of its resources in both materials and labor. 
With this as the keynote, the FE ngineering Economies 
Division presented at the 1959 Annual Meeting a 
symposium dealing with lessons gleaned from ex- 
perience in emergency unemployment relief and 
emergency public works. 

R. L.. MacDougall, the first speaker, discussed the 
accomplishments and problems of the WPA program, 
recommended adoption of the merit system of employ- 
ment, and emphasized the importance of local plan- 
ning to insure profitable use of WP A funds and labor. 
Stanley H. Wright next presented concise data on the 
accomplishments of PW A and on us effects on direct 
and indirect employment. He then called attention 


Lessons from Emergency Unemployment Relief 


lo the disadvantages of working continuously under 
so-called “‘emergency” conditions, and stressed the 
need for a “reservoir of applications” for carefully 
planned public works in order to permit of a con- 
struction program easily adjustable to variations in 
the number of unemployed available. As the final 
speaker, Mr. McDonald drew the conclusions that 
relief spending will continue; that the continuance of 
‘emergency’ methods in meeting a no longer tem- 
porary condition is productive of waste; and that the 
real emergency now ts the critical need for a national 
policy to control whatever expenditures there may be 
in the future for relief and public works. He con- 
cluded with a concise summary of the basic principles 
that should underlie such a policy. 
All these addresses, in somewhat abridged form, are 
presented in the following pages. 


By Rosertr L. MacDouGAa.yi 


Associate Memper AMERICAN Society or Crvit ENGINEERS 
Assistant ADMINISTRATOR AND STaTe ENGINEER, Works ProGress ADMINISTRATION OF GEORGIA, ATLANTA, GA 


S late as 1930, I was a rugged individualist, talking 
A at length about new frontiers and believing im- 
plicitly that anyone who was willing to work could 
finda job. But in 1932, when I saw the national income 
drop below 40 billion dollars, and numbers of the best- 
trained, most efficient, and most energetic people in this 
country without jobs, I began to change my mind. It is 
easy to overlook problems of your neighbors and the 
entire community when your own future is assured by a 
good bank account and there is a demand for your 
services. 

In midsummer 1933, when I obtained an administra- 
tive job in the public works program, I still felt that all 
this unemployment was somewhat temporary—that in 
time things would adjust themselves. But day after day 
men and women kept coming to my office with the same 
story——no money, no jobs, and no prospects of obtaining 
any in the future. Numbers of these people were known 
to me personally, and I was fully aware of their capa- 
bilities. : 

It is an undisputed fact that today there are no jobs 
available for many men able and willing to work, and this 
fact must be faced. For years, scientific and engineering 
research has been engaged in finding new methods of do- 
ing things that would increase production and lower costs. 
We have all seen these changes taking place, and we have 
rejoiced—and rightly so—in the progress that has been 
made. But this very progress has left us with millions of 
idle workers with no means of support—people who are 
potential producers of commodities that we need. 

It has been our job as engineers for generations to take 
the resources of our nation and convert them into ma- 
terial things that make for better living, and we have in 
the unemployed the most vital resource of all—human 
effort. The job at hand is to create useful work for this 
labor when it becomes surplus to normal industrial needs 
in the various parts of the country. This is the most 


challenging task that we as engineers face today; and we 
must call on statesmen, economists, statisticians, finan- 
ciers, and others to help us solve our problem 

Who are the unemployed and what can they do? Are 
they willing to work? We find from our WPA rolls that 
these millions of people are a cross-section of our Ameri- 
can population who always have worked when they had 
an opportunity to do so; they are ambitious and seeking 
means of making a living. It is true that a lot of them 
after months and years of enforced idleness have lost 
their morale, and insufficient medical care and lack of 
proper food have impaired their health. But it is re- 
markable how rapidly these people respond to proper 
treatment, and the main medicine used in this treatment 
is a job that pays a living wage. I have personally seen 
thousands of American citizens respond to this treatment, 
and I know that they want to work for what they get. 

I have grown tired of the hackneyed stories about 
shovel-leaning WPA workers, and about employers who 
want to give people work but cannot get them off “‘relief.” 
As for this latter accusation, our records show that less 
than | per cent of the complaints are true. When we gc 
to the root of the matter, in almost every instance we find 
that someone is trying to employ the workers at substan- 
dard wages. 


LOCAL COOPERATION DEVELOPS USEFUL PROJECTS 


I recall an incident in 1936, when a delegation came to 
my office complaining bitterly about the “‘reliefers’’ in 
their community. They stated that these men had been 
working half-heartedly on an airport project for months 
and were making no visible progress, and they wanted 
them either to go to work or quit. This delegation was 
composed of the leading citizens of the community, and | 
answered their question by asking them a few myself. 
First I asked who these people were. The answer was 
that some had come in to work in an industry that had 








nd we 
finan 


Are 
; that 
meri 
y had 
eking 
them 
e lost 
ck of 
is re 
roper 
ment 
r seen 
ment, 
Tt. 
about 
; who 
‘lief. 
t less 
we gi 
e find 
stan 


> 


me to 
5” in 
been 
onths 
anted 
1 was 
and | 
yself 
, was 
t had 





others had drifted into the work program when 
idustry had been forced to lay them off. My next 
n was: Did they really work in private industry? 
1e answer was, ‘Why certainly!”’ 

n I told them that we had worked for months to 
set the local public officials to develop projects of a 

















ScHooLs, CouNTY HospPI- 
1 < AND MUNICIPAL AIRPORT 

ritmes ARE AMONG THE 
\any Types OF Proyect MADE 
PossisLe BY THE WorK RELIEF 
PROGRAM 


type that these men could do but had met with no suc- 
cess. The only thing offered was the airport job, and 
even then the local officials had insisted on an untrained 
politician to do the engineering work and expected us to 
io the job with hand tools when heavy machinery was 
required. The next step was to ask the delegation if they 
didn't have something that needed to be done in their 
city that these men could do—and immediately streets, 
schools, and sewers were suggested. I told them that the 
men would do the work if they would cooperate with the 
projects, and the deal was closed. Today this commu- 
nity boasts of a number of fine new public facilities, and 
the same people that criticized now have only the highest 
praise for the efficient and intelligent work that is being 
done. This same story has been duplicated in hundreds 
ft communities. 

Long years of depression have resulted in a breakdown 

| apprentice training, and many young men enter the 
employment field without definite preparation. This is 
particularly true in the skilled crafts. With a low de- 
mand for skilled workers, the craft unions have in self- 
defense refrained from training new workers because it 
would mean more competition for them. This deficiency 
must be met either by job training in the work program 
or by the unions. 

l)isplaced workers must be retrained for other gainful 
occupations, and experience shows that intelligent leader- 
ship in the work program has met this problem by de- 
veloping projects to which this labor could become 
adapted. 

(he great majority of our population has no financial 
reserve; and when employment ceases it is only a matter 
ol a lew weeks until the family is in need. The longer 
this situation lasts the more acute is the suffering, and 
i! permitted to go too far it results in the final collapse 
ol the wage earner, both he and his family becoming 
public charges on our welfare agencies, hospitals, and 
‘institutions. This is a public cost for which we get 
‘urn and spells tragedy to an American family. 

cn unemployment occurs in some section of the 
ry, it is generally true that the local government is 
to meet the emergency—because only wage earn- 


pay the tax bills. Yet in every community there 






Civit ENnGiNnEERING for February 1939 81 


is plenty of work to be done which this labor can do. If 
then we are to face the problem of giving useful and 
needed work to the unemployed, there must be intelligent 
national planning, supported by local planning so that 
the jobs will be ready when the unemployment occurs. 

Today in Georgia, the WPA projects are carefully 
planned months ahead, and the work done compares 
favorably with private contract work. If the Georgia 
program complied strictly with the terms of short-time 
appropriations, no planning ahead could be done—but 
common sense has dictated a more rational approach. 
Unfortunately, this planning is necessarily based on a 
mere assumption of continuity, and the results secured 
do not compare with those that could be gained if con- 
tinuity were recognized as a fact. 

Most of such planning as 
is now being done is fur 
nished by WPA engineers, 
because they are charged 
with the responsibility of 
placing workers on the pay- 
roll. But how much better 


it would be if local projects could be planned by local 
people who know better than anyone else what is most 
needed in their community in the way of public building, 
sanitation, roads, water supply, recreation, conservation, 


health, and other programs. If such projects were 
thus planned in advance (probably with advice from the 
state and national planning agencies) they could readily 
absorb the unemployed when they became available and 
prevent costly delays and unnecessary expense. 

In the present work program, when it was decided to 
give immediate jobs to the unemployed, we were all un 
prepared. For example, in Georgia we were asked to 
place 70,000 workmen in all walks of life on worth-while 
jobs within one week. The men were placed on the pay 
roll within the time limit, but it took over a year to get 
the worth-while jobs, and naturally so, for there had been 
no advance planning. Still the critics always refer to 
this first year’s work as a criterion of all WPA work. 


PHYSICAL ACCOMPLISHMENTS OF WPA IN GEORGIA 


The program today is manned by honest, capable engi 
neers and other professional workers, and where proper 
cooperation is received from local officials, nothing but 
praise of itis heard. The local citizens see that they are 
getting needed improvements, and also that the money 
the WPA workers receive is immediately spent to the 
benefit of the entire community. 

The huge proportions and the physical accomplish- 
ments of the WPA program may be illustrated by refer- 
ring again to a single state. In Georgia it is currently 
employing over 60,000 men and women who have been 
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established as unemployed and in need of relief employ- 
ment. Federal and local funds expended from the time 
WPA began, in July 1935 to the end of June 1938 totaled 
$66,756,828. Between January | and June 1, 1938, there 
were added to county highway systems 775 miles of im- 
proved farm-to-market roads. During the same period 
street improvement projects were carried out in fifty 
cities and towns; 109 public building projects were com- 
pleted; and work was going forward on 56 additional 
projects in this classification, including schools, commu- 
nity buildings, gymnasiums, farmers’ markets, and ad- 
ministrative buildings. Other projects under way 
include sewer and water systems, recreational facilities, 
and malarial drainage. In addition, white-collar work- 
ers have been employed to assemble valuable statistical 
data, and women have been put to work making gar- 
ments for needy people, teaching the illiterate, and per- 
forming other useful tasks. 

We must admit that these are all worth-while activi- 
ties and that they have been going on for over six years 
at an enormous outlay of money. Should this continue 
on an emergency basis, or should the problem be recog- 
nized as being permanent? 

Experience convinces me that financing a program of 
this kind must necessarily be done by the federal govern- 
ment, with funds allotted where needed. This, of course, 
means federal control of these funds, under which stand- 
ard procedures and methods can be set up to cope with 
the many issues and ramifications of unemployment 
which extends beyond state lines. 

The matter of who is to be employed and when has 
been determined by the social workers, and they, like the 
engineers, have had to adapt themselves to a field entirely 
new to them. The problem has been so great that 
trained personnel was totally inadequate and will con- 
tinue to be if the investigation system is maintained, be- 
cause of the rapid changes in employment. 

The unemployed resent very much being subjected to 
questions relating to their resources and private lives, and 
frequently remain off work programs and undergo acute 
suffering rather than apply to the local relief office and 
have the stigma of relief attached to them. 

It is a debatable question whether detailed investigat- 
ing should be applied to the individual or to the com- 
munity asa whole. Under the investigation system each 


Lessons from Emergency Public Works 
Construction 


By Staniey H. Wricur 
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Works—the PWA—was born in June 1933. It has 
progressed in a sort of ant-with-grasshopper-legs 
manner from then until now 
Very briefly, the ‘‘a-b-c’’ of PWA procedure is as follows: 
(a) upon printed government forms applications are 
received for loans and grants, each or both for public 
projects, (b) these applications are examined for legal, 
financial, and engineering weaknesses—once in the field, 
and again in Washington, for a double check; (c) allot- 
ments of loans or of grants or both are made to eligible 
applicants. The applications are approved in from 6 to 
60 or more weeks, in round numbers, subsequent to the 
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applicant’s home must be visited and a careful check 
made of his assets and needs. When a sudden large 
demand for labor occurs, it frequently happens that addi. 
tional investigators must be employed and the necess 
visiting takes several months. In the meantime the dis. 
placed worker must remain idle. Abolishing the means 
test would seem to be the ideal method, but the greatest 
objection to this seems to be the lack of funds. 


POSSIBLE ADVANTAGES OF THE ‘‘JOB’’ METHOD 


The method that might relieve the present situation, 
therefore, would be to abolish all investigations and have 
the unemployed apply to the WPA direct for a job, stat. 
ing their financial circumstances; the workers would be 
drawn from the low income group. Thus the community 
would have a two-fold assistance—employment for its 
unemployed and distribution of funds through payrolls. 
As an incentive to return to private employment, the dis. 
placed workers could be paid the hourly prevailing rate 
for work done, with the hours of work limited so that the 
total earnings of the worker would be below the earnings 
in private industry. 

It is true that this method would probably exclude the 
least efficient people in some instances because the alert 
workers would be the first to present themselves for jobs, 
but it would reach the proud workers who would not 
otherwise apply. We must allow for error in either 
method, but the job method we must agree is the quickest 
and the most American. 


Our records show that in one instance a critical condi- New 
tion was relieved when pressure from the unemployed Rho 
group became great and no time was available for in- Ver 
vestigation of the applicants. An estimate was made of No 
the number of jobs required and applicants were taken tHlin 
from the registered lists without investigation and put to co 
work. The demand immediately returned to normal, Ohik 
and a subsequent review of the cases eliminated only a = 
normal amount of workers, which represented approxi- = 
mately the same number dropped in reviewing investi- fe 
gated cases. Flot 

Federal control under the present program has been on 
in the main satisfactory. Politics has crept in occasion- Mis 
ally, but the blame in almost every instance can be placed Sout 
on local politicians, and this difficulty would be elimi- Le 
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completion of the examination—the excess time-out ae 
penalty being exacted while waiting for the next play to : 

come out of the congressional huddle. Cal 
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The peak volume of PWA projects from the standpoint 
of approvals has always been toward the close of each 
succeeding program, while the peak of construction has 
usually been reached, with the exception of the 1%» 
program, within ten months to a year following the ap 
proval peak. This has applied, generally speaking, t 
both the regional and national scenes. 

Not the result of a five-year plan but rather of eco- 
nomic checkerboard strategy (which may have more 
quickly accomplished as much) is the chart of PWA 
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TABLE I. 


Connecticut . 
Delaware . 
Marne 
Maryland 
Massachusetts 


New Jersey . 
New York 
Pennsylvania 
Rhode Island 
Vermont 


No. 2 


Iilinots 
Indiana 
Michigan 

Ohio : 
West Virginia 
Wisconsin 


No. 3 


Alabama 

Florida 

Georgia 
Kentucky 
Mississippi . 
North Carolina 
South Carolina 
Tennessee 
Virginia 


No. 4 


lowa 

Minnesota 
Missouri 
Montana . 
Nebraska , 
North Dakota 
South Dakota 
Wyoming 


Arkansas 
Colorado 
Kansas 
Louisiana 
New Mexico 
Oklahoma 


exas 


N o. 2 


New Hampshire . 
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lishments. Up to October 1, 1938, that agency 
‘otted funds for public works in all but three of 
.tion’s 3,071 counties, for 
1.049 “federal” projects costing $1,757,628,296 

17.231 “non-federal”’ projects costing $4,074,203,904 


of these, 25,568 projects costing over $3,400,000,000 
had been completed and 2,745 projects costing about 





Man-hours of employment provided by these expendi- 


follows: 


At site of construction 


83 


tures amounted to more than 8,800,000,000 divided as 


eratamn dois 1,600,468,000 


Production of raw materials, trans- 


portation, and fabrication. .... .4,001,169,000 
Supplying demands for consumers’ 


goods and services............ 3,200,935,000 


It should be understood that “federal” projects are 


those undertaken by subdivisions of the government it- 
self, such as the Army, Navy, and Bureau of Public 


Roads, whereas ‘‘non-iederal”’ projects are those under- 
taken by political subdivisions—states, cities, counties, 


¢).360,000,000 were under construction. Expenditures 
on PWA projects up to that time included: 
Pot Gina ss cic cctina $1,210,786,981 
at MI i 5 6 hs bh casce 2,188,121,571 
Other... . bere aeeats 557,911,736 ; 
| ee $3,956,820, 288 and the like. 


ity of regional directors and regional engineers. 
November 1, 1937, the Field Administration of PWA 


Att PWA PROGRAMS, AS OF DECEMBER 7, 1938* 


TOTAL 


No. of 
Projects Allotments 
16,721 $2,118,702,976 


3,118 658,287,417 


262 27,926,364 
40 2,967,951 
87 4,315,146 

142 31,721,977 

395 51,832,654 

ll4 6,815,408 

317 58,014,971 


761 359,892,393 


808 125,222,957 
87 16,023,207 
105 3,554,389 
3,445 444,910,934 
814 181,760,597 
489 42,787,269 
465 62,764,190 
1,063 102,566,772 
152 19,566,639 
462 35,465,467 
2,839 286,862,829 
325 30,760,595 
230 31,830,091 
527 20,096,764 
301 25,197 ,267 
230 34,117,060 
356 38,561,717 
244 39,062,478 
280 36,648,199 
346 30,588,658 
2,636 217,742,349 
596 23,372,984 
580 34,364,804 
569 48,280,402 
160 19,766,546 
310 73,260,218 
195 6,501,908 
168 7,547 879 
5S 4,647 ,608 
2,418 250,353,144 
235 22,935,833 
203 20,901,016 
453 26,894,498 
226 24,594,568 
97 7,817,884 
303 38,528,211 
901 108,681,134 
1,148 127,138,044 
122 11,952,215 
801 104,163,024 
42 1,885,544 
183 9,137,261 
983 59,184,500 
160 6,090,472 
295 17,075,552 
495 34,037,617 
33 1,980,859 


57 4,845,075 
59 14,547,290 
4 177,394 


Estimated 
Cost 


$3,989,640,989 


“1.375, 149,083 


69,696,419 
7,897 856 
9,675,554 
69,742,831 
133,223,393 

15,870,144 
101,764,524 
613,921,527 
308,162,643 

36,750,682 
8,444,110 


853,260,220 


318,329,933 
90,983,335 
111,511,282 
209,364,318 
38,336,140 
84,735,212 


504,359,718 


42,628,941 
39,497 ,504 
39,452,829 
50,394,316 
67,403,095 
61,773,748 
78 266,642 
67 872,306 
57,070,337 


408 584,822 


52,815,332 
87 344,522 
122,999,709 
26,423,924 
85,568,451 
13,248,651 
12,226,829 
7,957,404 


407,100,062 


29,454,845 
47 383,560 
53,844,319 
52,718,164 
11,722,818 
51,822,777 
160,054,579 


263,288,516 


17,711,706 
224,916,624 
3,535,909 
17,124,277 


124,547,288 


11,129,239 
30,276,944 
80,376,790 

2,764,315 


24,811,500 
11,270,121 
16,987,221 

281,838 


COMPLETED 


No.of Estimated 
Projects Cost 
9,879 $1,691,925,574 

1,922 530,042 834 


204 29,769,736 
26 5,076,539 
35 3,135,162 
83 16,980,838 

256 72,660,875 
74 7,754,420 

195 41,801,634 

469 228,441,063 

450 106,192,523 
62 20,441,017 
68 4,389,027 

1,902 336,291,749 

569 129,900,717 

282 43,453,841 

204 28,951,254 

530 92,627,999 
91 7,967,582 

226 33,390,356 

1,600 188,657,158 

17 20,621,589 

143 24,303,922 

255 17,520,727 

168 20,315,521 

145 10,836,670 

188 24,483,872 

161 17,826,741 

170 26,820,174 

197 25,927,942 

1,531 196,166,978 

358 26,438,878 

277 49,675,599 

293 59,334,184 

108 15,066,097 

210 24,535,965 

128 8,039,508 

125 9,433,154 
32 3,643,593 

1,509 194,480,718 

165 20,983,320 

110 30,083,188 

310 28,803,180 
78 10,715,445 
66 6,518,588 

202 20,799,739 

57 76,587,258 

693 166,967,121 
64 9,022,955 

484 145,193,648 
31 2,608,809 

114 10,141,709 

671 64,274,690 
88 4,763,144 

153 17,138,649 

411 40,839,878 
19 1,533,019 

3 386,500 
31 5,348,499 
15 2,562,944 

2 136,383 


SUMMARY OF ALLOTMENTS AND ESTIMATED Costs OF NON-FEDERAL PROJECTS FOR 





UNDER 
CONSTRUCTION 
No. of Estimated 
Projects Cost 

4,359 $1,764,407 ,025 
771 700,529,896 
42 30,379,192 
7 1,390,547 
30 4,845,881 


40 39,971,230 
84 45,284,106 


19 4,122,680 
74 48,755,267 
202 352,965,233 
228 162,101,408 
16 8,742,419 
29 1,971,933 
990 362,830,382 
204 138,053,142 
118 33,333,928 
145 57,913,688 
373 80,216,826 
32 21,341,088 
118 31,971,710 
773 231,355,012 
91 14,024,631 
28 6,621,933 
144 9,939,105. 


74 23,822,162 
44 37,664,811 
21,177,845 
62 54,087 ,661 
78 37,452,463 


134 26,564,401 
618 154,055,624 
186 22,214,075 
144 20,708,811 
146 47,889,978 
40 7,756,546 
35 48,548,161 
25 1,507,914 
20 1,385,009 
22 4,045,130 
568 166,620,439 
23 4,754,567 
52 9'593,806 
118 18,617,472 
125 35,142,326 
7 3,077,390 
48 26,931,249 
185 68,503,629 
392 79,967,518 
57 8,608,751 
27 64,629,639 
10 883,464 
47 5,845,664 
203 43,169,262 
7 4,028,519 
74 7,972,444 
81 30,087,912 
ll 1,080,387 
7 14,462,000 
17 3,725,258 
19 7,624,361 
1 67,273 


for railroad construction and low-cost housing excluded; Limited Dividend Housing projects included. 


It is the latter that come under the author- 


Prior to 


was handled through offices 
in each state. Subsequent 
to November 1, 1937, seven 
regional offices were estab- 
lished. This procedure 
logically followed the then 
supposed ‘“‘liquidation” of 
the PWA, but the records 
would seem to indicate that 
the regional offices have not 
fallen short of the pace 
previously set by the state 
offices. Space does not 
permit presenting detailed 
data on the volume of work 
handled under the respective 
systems, but an overall sum- 


mary of non-federal proj- 
ects, by states and by 
districts, is presented in 
Table I. 


There has been some dis- 
cussion on the types of 
projects conducted by 
PWA. In order to arrive 
at an intelligent understand- 
ing of the matter in hand 
and to enable the record 
to speak for itself, Table II, 
showing the extent and char- 
acter of projects constructed 
since June 1933, is included 
herewith. It would seem 
scarcely possible to devise 
a public works program that 
would cover a more diverse 
field of engineering and con- 
struction. 

The average ‘“‘end-on-end”’ 
statistician could amuse 
himself for hours preparing 
little men and buildings to 
illustrate the construction 
figures. For example, if all 
the school buildings con- 
structed in North Carolina 
with the aid of PWA funds 
were abutted wall to wall 
they would form a building 
in excess of eight miles 
long—and yet the school 
buildings in North Carolina 
are still overcrowded. There 
is no escaping from the fact 
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that most of the projects constructed under PWA will 1934; 37 percent in 1935; and by 1936 had dropped ‘o |; 
be serving a useful purpose long after PWA is gone and percent. In general, and in terms of millions of do! lary hs 
forgotten. But in spite of these accomplishments the the materials ordered for the four-year period eriding a 
question arises: Is there a need for long-range planning? June 1937 were distributed about as follows (see U. § re 
If the answer is “Yes,’’ what should constitute a ra- Department of Labor Bulletin No. 658): S 
tional procedure? And we may well ask each other ad oe of 
whether there is need for a continuing government subsidy 2 ML.1.ARS | 
for unemployment relief and, if so, upon what basis. a nen glass, etc. = er 

If the object of the public works program is to provide — {TOT ANG Steel PORES een nn of 
: : : . 5 Transportation equipment........... 90 Ww 

employment and to stimulate or prime business activity, DMachinery..........:........ 292 

should we continue the present procedure as it relates to) umber. ___ eer Stas 104 . 

public works, or can we depend on private business to _—Miscellaneous........................ 235 +h 

take over the whole burden? 
Figures | and 2, designed as progress charts, show ip. 

SOPECES GF ESA Saas OS ere directly the effect of public works construction. 

. . - . . . e 1 

That industry has truly been stimulated by the PWA The effect of PWA construction on direct and indirect 
program is indicated by the fact that in almost all kinds employment and on business activity has been give, en 
of public works the cost of material exceeds the amount careful study by the U. S. Department of Labor rs 
of money paid out in wages at the site. In average Whether the motive power, that is to say the dollars ¢ 

building construction, labor constitutes 28 per cent of the comes out of an arrangement between the PWA and its r 

total outlay, material 55 per cent, and other expenses and applicants or one between private industry and the na. re 

profit 17 per cent. Orders placed for material on PWA _ tion at large, the results must be the same. It is stated 
projects totaled more than $1,700,000,000 in the four- that ‘‘on the basis of experience with hundreds of millions : 

year period from July 1933 to June 1937. These orders of dollars of construction, the Bureau of Labor Statistics . 

went to practically every line of industry in the country. developed fundamental ratios for determining the indus. 

4 - - —" . : e 
Cement and steel, foundry and machine-shop products, — trial and employable benefits which would result from ap : 
and lumber products lead the list. Cement orders from expenditure of $1,000,000 on each type of PWA project . 
PWA took 70 per cent of the entire domestic output in For a $1,000,000 public building project, about 344,00 pe 

man-hours of labor would be created 

° ee su 

Tasie Il. Summary or Non-FeperaL Projects, py Types, For ALL PWA Pro- at the site. For the mining and pro- " 
GRAMS, AS OF OCTOBER 31, 1938* duction of raw materials, transporta. ei 

No, or Estimatep FunNps SuPPLIED TOTAL tion, manufacturing, and distribution of 

lyre oF Proyect Projects Cost ny Appticantst Attormenr necessary to supply the needs of th \ 

Grand total, all types 16,720 $4,194,191,424 $1,870,822,130 $2,323,369,294 $1,000,000 contract, 740,000 man- - 

Streets and highways 1.528 467,791,952 262,120,612 205,671,340 hours of indirect or ‘behind-the-line 
Roads and highways 620 295,758,609 163,541,131 132,217,478 ; ’ Wi 
Roads and highway $20 08,708,000 oot | Res «labor would be required. Thus for _ 
Grade crossing elimination 32 35,130,169 20,145,807 14,984,362 the expenditure of $1,000,000 on ; 
Miscellaneous S4 6,970,671 3,412,456 3,558,21: : “14° ) Cé 
n i) 

Sewers, water works, power, other facilities 4,665 941,393,772 388,608,578 552,785,194 — re eee ap 
Sewer systems 1,547 466,946,154 187,875,385 279,070,769 ou : e ' a 
Sewer and water 197 23;805.611 6,425,555 17 380,056 total only a part would appear directly - 
Water systems 2,407 312,013,397 141,526,39 70, A : s ’ < 
Garbage and rubbish disposal 41 10,909,406 4,289,404 6,620,002 = the Sage — —— being Spread ul 
Gas plants — 26 ,860,700 20 454, O 4. 5 
iesisle power excluding water power ‘ 208 98,093,978 35,444,004 62,649,884 u roug manu ac uring, maperts ar 
Miscellaneous 149 27,764,526 12,641,452 15,123,074 tion of material, and in the adminis 

Buildings 9425 — 1,777,641,726 915,547,255 862,094,471 tration of overhead. Thus, the ex . 
Educational! buildings 7,244 1,157,205, 155 583,139,631 574,155,524 n in Vv e Oo 0 | 
Municipal suditeriams and armories 100 29,707,129 18,271,466 11,435,663 pe di 5 wer of mpl yment Ms ul to 
Courthouses and city halls 642 130,359,378 69,501,977 Ay 767.401 move out to many points in the in- it 
H itals and institutions 667 290,908,243 158,995, 12: 13, ° H . - 
Penal lastitutions . 176 36,131,245 19,959,262 16,171,983 dustrial system. [In this connection lo 
Social, recreational buildings 136 18,441,768 9,484,912 8,956,856 see Fig. 3] La The analysis of cost : 
Residential! buildings 6 715,900 399,763 316,137 je 
Office and administrative 134 34,186,912 19,297,009 14,889,903 On more than 1,000 completed no» By 
Warehouses, laboratories, shops, etc 87 12,127,89 5, Ry 294, : : : 

Housing (limited dividend) } 7 11,760,399 1'357.008 —-10,403;391 ‘federal projects indicates that the re 

Miscellaneous — 226 56,007,706 29,217,390 26,790,316 equivalent of the employment of one : 
Flood control, water power, and reclamation 127 194,584,347 42,221,430 152,362,917 man for one month of labor at the of 

Dams and canals : 32 18,298,977 2,121,346 16,177,63 ; : : Ca 

Channel rectification, levees, ote 3 ; 77,831 98-403 » £20.428 sagt oy on — isi hg vee 

Store reservoirs 7 2,478, 58 254, 36. 1S 

Water power development 13 77,698,980 8,573,827 69,125,153 y © capes ae S e 

Soil erosion 3 718,120 90 200988 60 og t3t amount about $61, or 45 per cent, 

Flood control 26 89,597,739 t 525 92, of onen. 

Miscellaneous 5 ehh 43 5,313,814 1,986,803 3.327.011 Was provided by the federal gover 

Water navigation aids 45. 20,140,424 8,211,368 11,929,056 ment during the latter part of the ; 
Dams and canals ain 2 522,400 265,730 4 256:870 PWA program, and $75 was paid by : 
Channel rectification, levees, etc 6 4,099,582 180,471 3, y . : * 

Other navigation aids... . 37 15,518,442 7,765,167 7'753.275 the community which undertook the - 
Engineering structures 423 2 466,512,346 192,318,977 274,193,369 project. This composite man-montl 

Bridges and viaducts . 380 227,410,310 94,829,259 132,581,051 of labor would be worked at the : 

Wharves, piers, and docks 56 29,440, 142 12,291,666 148, : . ; : 1 : 

Subways sed tunnels 13 202.985 ,348 $1'447.557 121,537,791 Construction site or in a mine, forest 

Other 28 6,676,546 3,750,495 2,926,051 or factory, in the transportation an 
ee - = 1oensee 1,188,599 distribution of materials, or in th 
Recreational 143 24,101,609 5,609,065 «15,492,546 administration of the project.’’ (It 
Miscellaneous 254 97,893,999 51,216,697 46,677 302 making this estimate, the Bureat 
Railroads _ 32 200,974,500 200,974,500 based its figures on wages and wi wrking 


* Projects for low-cost housing excluded 

t Does not include loans by PW 

t Figures as of November |, 1937, the date on which 
Housing Authority 


these projects were transferred to the U.S 






conditions prevailing in 1937.) _ 
Thus, through measurement oi tht 
public works program, yardstick 
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been evolved by which the effects of future pro- 
. can be evaluated in advance. Proposed projects 
e appraised ‘‘with a view to providing the wisest 
bution of employment and the most effective use 
i Or. ‘ 

there is, as has been said, a national reservoir of un- 
ved, permanently existing in good times and bad, 
many as 3 to 10 per cent of the population, it 
| seem that it should be absorbed through a definite 
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community structure or service financed by PWA has 
had a measure of economy of design, of economic 
justification, and has been reviewed in the light of the 
financial capacity of the community to pay forit. Grant- 
ing this, we still must recognize that the intense method 
of handling hastily conceived projects places before 
overloaded personnel, private and governmental, the 
responsibility 
of using some- 
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‘ nuing program of public works, and that that should thing like snap as | 
be done without government and industry politely judgment in ¢ | 
thumbing noses over the cause of its existence. qualifying ap- 33500}- + t 
[here exists a peculiarly erroneous s 
idea on the part of some that the p42 Procress CHART oF PUBLIC I sess ' t 1 
Public Works Administration is a Works Non-FEDERAL PROGRAM ™ t 
self-contained entity and is therefore This Ch: e . a ca 
: : s Chart Excludes Low-Cost Hous- = 
subject to bureaucratic protection. ing and Railroad Construction but In- 25°F Cost of Projects | ated 1 
Our aggressive Administrator has cludes Limited Dividend Housing ; sees Ses 
wisely made a special effort to eradi- 
cate bureaucratic tendencies on the 2000 
part of his subordinates. The PWA 
exists only because of those who make 
applications for loans and grants. eo 
Since its inception, and up to Sep- 3% 
tember 30, 1938, a total of 37,271 Sy 99} 
such applications for non-federal proj- & 
ects had been filed. Approximately = 
0,000 of these applications were 500 }- 
submitted in connection with the first ‘ OY 1 om 
program; approximately 14,500 were | “ _(.. bs ieee: vel Oe x, Ah Png ER 














tiled between April 8, 1935 (the date 
of approval of the Emergency Relief 
\ppropriation Act of 1935) and June 
26, 1937 (the date on which filing of new applications 
was prohibited by Section 206 of the Public Works Ad- 
ministration Extension Act of 1937); and 12,814 appli- 
cations were filed after PWA was permitted to accept 
ipplications in preparation for the 1938 program. As 
1 matter of fact, the PWA can exist only so long as 
applicants express a desire to participate in loans and 
grants, as well as a desire to conform to rules, regulations, 
und restrictions imposed upon them. 

(he primary sources of PWA applications include all 
the multifarious political subdivisions of the nation, 
together with the various federal units of the government 
itself. The need for financial relief in order to take care of 
local unemployment has of course been the primary ob- 
jective leading to the creation of public works projects. 
But these projects have been sought not only for the 
relief of unemployment, but because of the definite need 
of communities for specific projects—projects in many 
cases long desired but economically impossible, until the 
advent of PWA with direct federal 
grants. 

It cannot be said that the pres- 
sure of short-term programs has 
produced community projects that 
are unjustified or not useful. Every 
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plications. Many communities, in their effort to aid the 
local unemployment situation, have made application for 
projects that could more readily be proved financially 
sound if presented at some later date. That this may be 
true is indicated by the fact that a rather large percentage 
of the applications have of necessity been rejected. 

Needless to say, the planning of local budgets is of 
scant value with intermittent programs like those of the 
last few years, under which funds required by an appli- 
cation presented today may not be called forth until a 
year or more has passed. Both budget and budgeteers 
may have disappeared with changing local regimes as 
elections take their toll. There is no question that some 
applications have been presented for projects without 
reasonable budgetary planning. As a rule this fact is 
brought to light by the PWA Examining Divisions, which 
recommend that many applications be disapproved. 
The same thing may be said of projects to which little 
study has been given as regards long-range requirements 
within the area covered. Many of these also are dis- 
approved or returned to the applicants for more careful 
consideration. 

Lost motion sometimes occurs because some applica- 
tions require an act of the state legislature to ratify the 
necessary appropriation, or a local bond election to 
authorize the issuance of proposed securities. Not over 
3 per cent of the allotments granted subject to such con- 
tingencies have been rescinded because of ultimate un- 
favorable action. 

The speed and pressure required to shake off the grip 
of depression have resulted in a hasty, year-by-year 
appropriation system which, like almost any ‘‘emer- 
gency’ activity, has itsdrawbacks. The present system, 
with its limiting time factors controlling especially the 
start of construction of all projects, encourages hasty 
designing, with its consequent risks and economic 
faults. 
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These forced-draft operations as a continuing process 
are-—aside from the prospects of quick money—as un- 
welcome as a summons server to understaffed and over- 





worked engineers and architects. The professional 
worker is not the only one to feel this pressure—appli- 
cants, contractors, and material men alike are keyed toa 
pitch of frenzy by the repeated tocsin of haste. 
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Since public funds for proposed PWA projects are not 
usually available until allotments have been made in the 
form of loans or grants, the applicant cannot obtain pro- 
fessional advice or proceed with a thorough investigation 
of the site prior to submitting an application, unless the 
engineer or architect accepts a small retainer or gives his 
services for a contingent fee. Even in these cases the 
degree of professional service rendered is apt to fall short 
of requirements, especially where large bridges, compli- 
cated public buildings, and like structures are concerned. 

Thus time restrictions and financial considerations are 
the principal factors contributing toward uneconomic 
design and performance. It becomes apparent that time, 


Vou. 9, No.2 
energy, and funds can be conserved through long-range 
planning of useful public works. 

Unfortunately the unemployed, like the poor, we have 
always with us in some percentage from 3 to 30. This 
store of human energy must not be transformed into 
political cannon-fodder. Hence it would seem that jf 
PWA is to continue it must proceed through the medium 
of careful planning, which should give first consideration 
to anticipated wants in relation to the anticipated num- 
ber of unemployed available, as indicated by the indus. 
trial production barometer. 

There must be a reservoir of applications for works 
that have been planned technically and financially to 
meet a definite need. Laying the ground work for long. 
range planning, the Administrator created the National 
Planning Board, which was first started and financed by 
PWA. From this has grown the National Resources 
Committee. The latter has given a great deal of time 
and attention to building up an elaborate schedule of 
needed public works throughout the country. Whhiile it is 
true that this schedule has not been followed as closely as 
could be desired, it has to some extent influenced the 
selection of PWA allotments. Water projects, for ex- 
ample, must have the approval of the National Resources 
Committee before an allotment is made. This is to as- 
sure a properly coordinated development of our water 
resources. 

It must appear that the creation of various govern- 
mental technical committees or boards indicates a 
recognition of the need for long-range planning and 
perhaps a permanent public works program. In the 
writer's opinion, credit is due Administrator Ickes, who 
has made progress in the right direction under difficulties 
such as administering an emergency program with a 
dead-line date. 

It is not the purpose of this paper to measure the route 
or degree of success of the various vehicles used to date. 
Rather it is intended to direct attention to the remark- 
able achievements attained under the most difficult 
emergency conditions, and to indicate that from an 
engineering standpoint it may be time to emerge from 
emergency, and to recognize the need for long-range 
national planning for public works. 


Toward a National Relief and Public 
Works Policy 


By Freperick H. McDona cp, M. Ao. Soc. C.E. 
Consuttinc Enorneer, ATLANTA, Ga.; CHAIRMAN, Boarp or ConsuLTANTS, COMMUNITY AND INDUSTRIAL RESEARCH INSTITUTE 


sources to the uses of mankind, the engineer becomes 

the trustee of the natural resources of the nation. 
It would be a breach of this trusteeship if the engineer 
did not hold public waste to so undermine the gainful 
use of our nation’s resources as to impose a clear duty 
upon all citizens to seek rational procedure in public ex- 
penditures. 

The long duration of the nation’s “emergency” sup- 
port of the unemployed and of its ““emergency”’ stimula- 
tion of public works to create employment, proves that 
these are no longer temporary or emergency provisions. 
Yet the illusion of ‘“‘temporary’’ continues—with a conse- 
quent prolongation of “emergency” assumptions that is 
resulting in waste. 

The justification of relief spending is not up to us as 
engineers. That choice is for the people, through their 


[ his recognized function of adapting nature's re- 


elected representatives. But it is the duty of the engi- 
neer to place his experienced judgment at the disposal 
of the nation in determining the most effective use of the 
nation’s resources in material and labor. The identify- 
ing of conditions that hamper a sound use is as much an 
engineering responsibility as is the portraying of condi- 
tions that will permit the soundest use. As engineers, 
we must accept both of these responsibilities. 
Unexpected events bring emergencies; and emerget- 
cies can bring a panic that makes men grab at straws. 
This was the national p$ychology created by unexpected 
economic events from the fall of 1929 to 1932. It was 
the psychology that supported the first federal moves i0 
1932 to aid an army of the hopelessly unemployed, by 
temporary support, while undertaking to create work 
opportunity. The need then seemed too critical to 
hazard the seeming delay of planning. Unstudied poli- 
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ere launched overnight. This emergency concept 
' mtinued until it has created a national paradox. 
, cries of budget-breaking expenditures has been 
ramped as “‘temporary” year after year, with no end 
vet in sight. 
\\ hatever the emergency aspects of 1932, 1933, 1934, 
| 035, by the time we add 1936, 1937, 1938, and 1939 
must pause before 1940 at the ringing of familiar 
wotes. True, the condition that once caused a panicky 
larm does stillexist. But the continuance of emergency 
methods in meeting a no longer temporary condition 
implies a national delusion. If we continue our relief 
spe! ding at all, we must recognize a continuing problem 
that is no longer subject to the irrationalities excusable 
nly in real emergencies. 

Relief spending to some degree will continue. We may 
decrease our spending, but we cannot refuse abruptly to 
spend today for what we have so unquestionably accepted 
for nearly ten years as a public charge. Inescapably 
comes the question—‘Does continuing mean perma- 
nent Che answer must come from the facts. 


FACTS ABOUT UNEMPLOYMENT AND 
PUBLIC WORKS 


fhe facts as to unemployment are that we always have 
had a certain number of temporarily, habitually, or 
cyclically unemployed workers; and the prospect is 
that we always will have unemployment in varying de- 
grees. The only change today is public recognition and 
icceptance of responsibility. The support of the un- 
employed has been transferred from a direct charge on 
scattered private purses to a segregated relief load ac- 
epted as a public charge. Who in this nation today 
will revoke the public acceptance of this charge and 
throw this reservoir of idle workers back to dependence 
1 private purses? Tomorrow perhaps, but not today— 
id in the meantime the cost continues. 

fhe facts as to public works, also, are that we always 
have had and always will have them. Our cities and 
ur countryside have been made habitable and safe by 
public works; and the prospects are that we will always 
have to rely on works at the public expense to supply the 
general conveniences of communal living. The only 
hange today is the recognition that public works are 
the one form of work creatable merely to meet employ- 


ject, Burtt wirn WorK RELIEF LABOR, WILL MAKE FOR 
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ment needs, instead of economic demand. It is the only 
form of ‘‘made work”’ that will not compete with and 
destroy the private enterprise which supports the nation 
and its government. Who in this nation today will 
deny the good sense of capturing permanent benefits 
from labor supported at the public expense by using this 
labor to create some degree of new wealth in public 





INTRENCHMENT CREEK DISPOSAL PLANT 
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facilities? Unless we are ready to qualify our obviously 
continuing relief expenditures by requiring the enforced 
idleness of all able-bodied workers who receive support 
at the public expense, we must continue public works 
expenditures to some extent to create work opportunity. 

Our instinctive emergency action to meet a sudden 
national need has brought about a conjunction of two 
continuing factors in our social structure. Unemploy- 
ment has sought public works for the creation of economic 
stability. Once having accepted the unemployed as a 
public charge, the problem of finding ways and means to 
carry the burden will be a continually recurring one in 
our national policy. 

The question of relief and employment spending has 
become a permanent national problem. 

For sanity’s sake, we must begin some conscious meas- 
ure of the elements of this problem. The controlling 
elements are ‘“‘budgetary,”’ “‘justification,’’ and “‘timing.”’ 
The first has to do with “‘capacity to pay’; the second 
calls for a measure of necessity; and the third is a ques- 
tion of ‘‘when.”’ 

Until now we have disregarded our capacity to pay; 
we have let justification become confused with wishful- 
ness; and we have given no more attention to timing 
than to grah at the biggest possible expenditure—for the 
next time. 

The cost has been tremendous. The seeming gains 
have been large. But the obvious losses must be empha- 
sized from continuing appropriations styled as ‘‘emer- 
gency,’ each bearing the paradoxical stamp of expiring 
forever on June 30 of its current fiscal year—or sooner. 

These emergency assumptions have provided little 
basis for the studied use of funds or of labor; for the 
studied development of communities and areas; or for 
the planned use or selection of administrative personnel 
in handling funds and projects. 

Obviously, the volume of idle labor could be little 
diminished where no concerted plan existed for the utili- 
zation of technologically displaced workers, or for the 
shaping of young men to meet the projected needs of 
changing industry and the growing deficiency in skilled 
artisans. Construction employment has had to depend 
too much upon the desperate creation of hasty local proj- 
ects. As a result, there has been little projection of 
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New BRIDGES FOR OLD ON FARM-TO-MARKET ROADS 


In Georgia Alone 4,000 Miles of Secondary Road Have Been Built 
or Improved by WPA 


long-range local programs based on studied budgets or 
the area-integration of facilities; and proper planning and 
design have suffered on projects forced into construction 
under arbitrary date limitations. There has been excess 
cost in material, labor, and contracts, resulting from the 
pyramiding of demand that always comes from the piling 
up of peaks of construction. There have been such 
differences of policy, on the part of our spending agencies, 
as to provide the spectacle of loans being denied against 
questioned collateral tendered by communities promis- 
ing repayment, while money was being given for similar 
purposes to other communities with no collateral and no 
repayment required. And periodically there has been a 
hectic and forced-draft administration by all of our spend- 
ing agencies, with a fluctuating, over-worked, and over- 
strained personuel. 

Succeeding doses of feverish activities labeled ‘‘tempo- 
rary’ have bred a chain of hectic cycles in a program 
seeking stability. 

If we are to continue to have labor supported at the 
public expense, the only non-disturbing use of this labor 
is in public works. Then we must awake to the fact that 
over some period of the future there will be many workers 
available for the construction of public works. 

Until now, our local public works programs have re- 
sulted only from grudging compromises between the self 
protective instincts of taxpayers and the crying needs of 
communal living. Our communities have grown hap- 
hazardly. They are filled with crazy inconveniences and 
unsafe makeshifts. At last the man-power is on tap to 
utterly change the complexion of our communities at no 
labor cost, since available man-power already is supported 
at the public expense. Common sense dictates that this 
man-power be used effectively to achieve carefully 
planned results. 


‘AN UNPARALLELED OPPORTUNITY” 


Actually, we face an opportunity unparalleled in the 
history of the world for the immediate projection over 
long periods of bold concepts for the betterment of our 
communities in terms of the most enlightened social and 
scientific values. 

The moment we become frankly aware that the 
qualifying terms “‘emergency’ and ‘“‘temporary’’ have 
evolved into ‘‘continuing,’’ we can claim rationality only 
if we begin some studied planning of policy. 

What is planning? 

Planning is the projection of objective and procedure 
in terms of economy and effectiveness. These require 
that we find what we want to do, the manner of doing it, 
and with what means it is to be done. These elements 
constitute a policy. 
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To underlie a national policy for the relief of the yp. 
employed, I submit three simple principles: first, thet oj 
“need,”’ for eligibility; second, that of justification, jy 
spending; and third, that of non-political operation 
Eligibility for relief must be based on need and neither 
granted on political preferment nor denied because oj 
lack of political compliance; administration must hy, 
free of calculated political advantage; and the use oj 
public money must meet the same requisites of capacity 
and economy that its spenders would insist upon if the 
money came directly from their private purses—singe 
there is no such thing as ‘‘public funds’’ other than those 
that come from private purses of citizens. 

In determining a national policy of using public works 
to create employment and to recover values from the 
public support of able-bodied workers, I submit three 
basic needs: first, to determine the budgetary capacity 
of local, state, and federal agencies over long periods of 
time; second, to identify the character of facilities for 
which such budgets rationally may be drawn upon and 
the justified rate of expenditure; and third, to stimulate 
a policy of advance planning and design, combined with a 
flexible program of execution that will so ‘“‘time’’ the 
building of public projects as to meet to the maximum th 
current problems of unemployment. 

Only by projected planning, with advance provisions 
for financing and with advance design, can delay in the 
creation of employment through public works be avoided, 
and quick adjustment to changing employment needs 
be assured. Only by such careful planning can a ra. 
tional integration of public needs with capacity to pay 
be worked out even when employment is not the specific 
objective. 

To make possible the meeting of these needs, I submit 
the following as a necessary public concept. The pro 
jected planning and financing of local and regionally 
integrated public facilities is as much a responsibility oj 
local, state, and federal governments as is the now ac 
cepted cost of the detailed design of such facilities; and 
every unit of government must create an adequate budget 
for some kind of continuing authority to project and pla: 
its physical conveniences ahead of the moment of need 

The future begins now. From a decade of hurried 
procedure in relief spending, based on emergency view 
points, have come enough seeming benefits to baffle us for 
an alternative and to create doubt as to the possibility 
of terminating such spending. The program will coi 
tinue—to some degree. But its extent and the manner oi 
its continuance now must be based on a new emergency 
the admission of an emergency status precedent only toa 
study of policy, and tolerable only for the shortest interim 
necessary to evolve rational procedure. 

We do not have to fear any current relief and employ 
ment appropriations as an index to a permanent basis for 
such spending—if we have a policy to guide us. We can 
always let current conditions determine the size of ap 
propriations or whether there will be any appropriations 
at all. What we now have to do is honestly to face the 
fact that our originally temporary viewpoint is no longer 
applicable—and determine the conditions under which 
we are to treat a continuing problem. 

Against the national illusion of continuous ‘‘emet- 
gency’’ spending to meet presumed “‘temporary’”’ cond: 
tions that persist, must be placed the engineer's view that 
our real emergency is the critical need for a national 
policy to control whatever future expenditures there may 
be for relief and public works. Such a policy must capt 
talize every element into non-political assets, gained with 
economy from justifiable drafts on the private purses ©! 
our citizens. 
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Katrainment of Air in Swiftly Flowing Water 


vervations of the Flow Over Spillways Yteld Conclusions of Interest to Hydraulic Engineers 


By E. W. Lane 


MeMBER AMERICAN Society or Civit ENGINEERS 
Proressor OF Hyprautic ENGINEERING, UNiversity or Iowa, Iowa Ciry, Iowa 


KNOWLEDGE of the laws IR entrainment 
governing the entrainment of 
air in swiftly flowing water is 

f importance in the design of over- 

fall spillways and steep chutes. If 
the water flowing over an overfall 
spillway absorbs large quantities of 
air, and thereby has its velocity 
sreatly reduced, the design of the 
stilling pool below the dam may 
have to be very different from a design based on solid 
water. If water flowing down a chute absorbs air, the 
volume of the water will be increased and higher sides 
will be necessary on the flume than would be required for 
solid water. If the entrainment of air causes a greater 
reduction of velocity than would be estimated by con- 
sidering only the friction of the water on the bottom 
and sides of the flume, still higher side walls will be re- 
quired 

In recent months the writer has given considerable 
thought to this problem and has observed a number of 

ses of water flowing at high velocity in chutes and dam 
spillwavs. He has also examined a number of photo- 
graphs of such flows and as a result has arrived at the 
onclusions given in this article. 

Consider first the case of a steep channel so wide that 
side effects may be neglected, with entrance conditions 
such that the water enters the channel without disturb- 
ance. A common example of this case occurs where 
water flows over the long, smooth, rounded crest of a 
dam, with a low velocity of flow upstream from the dam. 
In passing over the crest the water near the surface ac- 
celerates very quickly and smoothly, and except for a few 
small ridges has a glass-like surface. If the water is clear 
the surface of the dam can be seen as distinctly as if the 
water flowing over it were not in motion at all. This 
transparency continues some distance down the face of 
the dam, the distance depending on the depth of the water, 
the roughness of the surface of the dam, and the quietness 

| the flow approaching the dam crest. 

\s the distance below the crest increases, the image of 

dam surface becomes more and more distorted— 
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water may upset the most careful 


quantitative data on the phenomenon are 
available, and Professor Lane's observa- 
tions on the factors causing it should point 


because of the increasing roughness 
of the water surface—auntil it can no 
longer be seen. At this point boils 
appear to break through the surface, 
raising part of the water somewhat 
above the average surface level in 
the form of temporarily projecting 
masses. 

The air immediately adjacent to 
the smooth-flowing water is no doubt 
carried along at a velocity approaching that of the water, 
but a short distance above the water surface there is 
probably little movement of the air, as sufficient time has 
not elapsed for the drag forces exerted by the water to take 
effect. The projecting masses of water, which are moving 
at a high velocity, rise up into this slowly moving air, 
which greatly resists their motion—to such an extent that 
they break up and mix with the air. When they fall back 
into the main stream, they carry with them air in the 
form of bubbles, giving the stream a whitish appearance. 
As the water flows further it collects more and more air, 
and assumes an increasingly white color, until a condition 
of equilibrium is reached where the amount of air escap- 
ing from the water equals the amount of air being mixed 
into it. The whiteness of the water is therefore a rough 
indication of the amount of air entrained. 

The projecting bodies of water previously mentioned 
are caused by the turbulence set up at the lower surface 
of the moving stream by the roughness of the dam sur- 
face. This roughness causes some of the water to move 
away from the bottom at an angle with the direction of 
the main flow, in the same way that the familiar boils 
are produced in flowing streams. Near the top of the 
dam these turbulent currents are not so severe, as their 
transverse velocities tend to be proportional to the 
longitudinal velocities. They do not disturb the water 


in swiftly flowing 
ing-basin or chute 


the velocity of flow 
umeofwater. Few 


sive investigations. 


surface in this region because while they are moving from 
the bottom toward the surface they are also being car- 
ried rapidly downward by the main current, so that they 
reach the surface some distance below the dam crest. 
The first cross currents to reach the surface are not very 
severe, as they are generated by the low velocities at the 





FLow Over Dam at UNIVERSITY OF lowA LABORATORY 
The Quantity of Flow Is Approximately the Same in (a) and (c), and Somewhat 
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crest, but those started further down, where the water is 
flowing at higher velocities, are characterized by increased 
violence. In rivers the upward velocity of the boils is 
ordinarily not sufficient to carry the swirling masses of 
water much above the general surface of the stream, and 
on reaching the surface they spread out in a thin layer. 
However, in water flowing down the face of a dam, where 
the longitudinal velocities are much greater than in a 
river, the transverse velocities are proportionally greater. 
Some distance below the dam crest the transverse veloci 
ties may be sufficient to cause masses of water to move 
out a foot or more from the main body, causing a mixing 
of water with air as previously described. 

Turbulence in water passing over a dam may be due 
to important factors other than friction on the dam face. 
In such cases air entrainment will take place sooner than 
where friction alone is present. Such factors may be 
flashboards on the dam crest or conditions causing tur- 
bulence in the water as it approaches the crest. 

Whether or not 
the water flowing 
down the face of a 
spillway becomes 
charged with air 
therefore depends 
upen at least four 
factors: (1) the 
turbulence set up 
on the dam crest 
or upstream from 
it, (2) the rough- 
ness of the surface 
of the dam, (3) the 
thickness of the 
overflowing sheet, 
and (4) the height 
of the dam. The 
rougher the sur- 
face of the dam the 
more violent will 
be the turbulence 
set up and the 
rougher will be the 
water surface, hence the greater will be the amount of air 
entrained. The thicker the sheet of water passing over 
the dam, the greater the distance the water will flow 
down the face of the dam before air entrainment begins. 
If the dam height is less than that required to produce 
entrainment with the given conditions of roughness and 
overflow depth, no air will be taken in, but if the height 
is greater than this amount, air will be entrained and 
the amount will increase with increasing heights up to 
the height that produces equilibrium. 

The effect of dam roughness and depth of overflow 
are well illustrated in Figs. 1 (a), 1 (0), and 1 (c), which 
show water flowing over the dam at the University of 
Iowa laboratory. When Figs. 1 (a) and 1 () were 
taken, there were flashboards on the crest, which pro- 
duced considerable turbulence, such as would occur with 
a very rough crest. In Fig. 1 (c), the discharge was 
approximately the same as in Fig. 1 (a), but there were 
no flashboards. Consequently the surface of the flow is 
in the form of a smooth sheet, while in Fig. 1 (a) it is 
quite rough and the turbulence bodies can be seen dis- 
tinctly as they break through the surface. In Fig. 1 (6) 
the depth of overflow was less than in Fig. 1 (a), and the 
turbulence breaks through more frequently, causing a 
much rougher surface. In neither Figs. 1 (a) nor 1 (0) 
was much air entrained, as the velocity of the water was 
not high and the mixing of air with water was just be 
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Sec Over Norris DAM 
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ginning to a visible extent when the flowing water reacheg 
the level of tailwater. 

In Figs. 2 and 3 are shown discharges of 13,000 ang 
30,000 cu ft per sec, respectively, over Norris Dam. |; 
will be seen from Fig. 2 that with the smaller dis. 
charge a large en- 
trainment of air, 
as indicated by the 








whiteness of the ‘ 

water, takes place 

before the water 

has fallen halfway 

down the spillway 

face. With the 

greater discharge 

(Fig. 3) the water 

is comparatively 

free of air until it 

gets nearly to the 

bottom of the 

spillway. (At the 

greater discharge 

there is some 

localized air en- 

trainment high on 

the face,as shown Fic.3. Duiscuarce or 30,000 Cu Fr pr 

by the spots of Sec Over Norris Dam S 

white water in the There Is Localized Entrainment but Wat 

photograph. This 1 Completely White Only near the 

is due to the fact 

that the water forms ridges as it flows down the dam 

face and these are broken up by the resistance of the 

air in places where they have become thin. In both re 

Fig. 2 and Fig. 3 there is also local air entrainment caused 

by the piers on the dam crest.) . 
In Fig. 4 a flow of 16,100 cu ft per sec is passing ove: ¥8 

one gate of the Madden Dam, the depth of flow on th *f 

crest being 12.9 ft. Here no appreciable entrainment is is 

taking place throughout the entire drop. The pattem a 

of the concrete face was faintly visible through the flowing ™ 

water over the whole face where the flow was not dis ws 

turbed by side effects. Local entrainment occurred - 

along the surface ridges, as at Norris. A photograph oi ~ 

the flow at the foot of the dam when the depth at the “i 

crest was about 7.8 ft shows considerable air entrain 5 

ment (“‘Hydraulic Tests on the Spillway of the Madden ut 

Dam,” by Richard R. Randolph, Jr., PrRoceEprNes . 

American Society of Civil Engineers, May 1937, pag va 

880). A comparison of photographs of flows over th ; 

Willwood Dam at different crest depths also shows mon g 

entrainment at lesser depths (‘‘Construction of the Will 

wood Diversion Dam,”’ by Ivan E. Houk, M. Am. So ‘ 

C.E., New Reclamation Era, February 1928, page 2 ? 

“New Design Features in Willwood Diversion Dam, ch 

by Ivan E. Houk, Engineering News-Record, Vol. \ ha 

October 27, 1927, page 661). ' “ 
An examination of these photographs indicates tha! te 

even on very high dams where the concrete surface a 

smooth, air entrainment is not likely to be great if the - 

depth at the crest is considerable. He 
Air entrainment sometimes occurs beneath the flowing ed 

stream, as has been pointed out by G. H. Hickox, Asso c. 

M. Am. Soc. C.E. (‘Performance of Norris Stilling Basi Re 

During 1937 Flood,’’ Tennessee Valley Authority 19) 

For example, when the water flows over the lip of a part! a 

open drum gate and falls freely in air to the surface ol ti - 

dam, air is trapped beneath the flowing stream and, 7 


escaping, rises through the flowing water and causes mor 
active projecting turbulence bodies and therefore great’ 
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, than is produced by the roughness of the dam 
ot alone. The turbulence thus introduced probably 
uses more entrainment even after the trapped air 
has cscaped. 

Entrainment of air in high-velocity chutes follows the 
same laws as on 
overflow dams, ex- 
cept that in the 
former case the 
effect of the sides 
may be important. 
Figure 5 shows 
the flow down the 
chute spillway of 
the Alcova Dam. 
The smooth water 
near the top of 
the chute gradu- 
ally gives way to 
surface roughness 
followed by in- 
creasing air en- 
trainment. The 
turbulence bodies 
springing out from 
the main mass and 
being broken up 
and mixed with air 
are plainly seen. 
The mixing with 
air that occurs in 
the highly turbu- 
lent zone along the sides has been previously pointed out 

Recent Studies on Flow Conditions in Steep Chutes,”’ 
by E. W. Lane, Engineering News-Record, Vol. 116, Janu- 
ry 2, 1936, page 5). In wide chutes such as the Alcova 
spillway, the sides have little effect, but in a narrow flume 
their effects may be of major importance. Conditions 
it chutes are frequently such that turbulence is set up 
in the water as it enters the chute, and this often con- 
siderably increases the air entrainment. 

Air entrainment is likely to be of more importance in 
the design of chutes than in overfall dams for the follow- 
ing reasons: (1) the depth of the water in flumes is 
usually less than that over dams; (2) flumes are fre- 
juently longer than dam faces, giving more time for 
turbulence effects to reach the surface; (3) side effects 
ire likely to be more important in chutes; and (4) 
entrance conditions are frequently such that turbulence 
s introduced 

Experiments by Ehrenberger (Osterreicheschen In- 
genieur und Architektenvereines, 
Nos. 15-16 and 17-18, 1926) in 
i flume 0.82 ft wide, with dis- 
charges up to 1.57 cu ft per sec, 
have led to the belief that air 
entrainment begins at a veloc- 
ity of about 10 cu ft per sec 
and that velocities might reach 
an upper limit of about 80 ft 
per sec. (“Hydraulic Knowl- 
edge . by J.C. Stevens, M. Am. 
soc. C.E., Engineering News- 
Record, Vol. 120, February 10, 
- From Figs. 3 


1J5S, page 237.) 


Fic. 4. Frow or 16,100 Cu Fr PER 
Sec Over ONE GATE oF MApDDEN Dam, 
with Deptu At Crest 12.9 Fr 
No Air Entrainment Is Visible Over 
Whole Height of Dam Face, Except for 
Side Effects 


and 4, together with photo- 
graphs published elsewhere, 
lable I has been compiled, giv- 
ig lor a number of dams ap- 


tely the distance down 
reservoir water surface 


Fie. 5. 





FLow Down CHUTE SPILLWAY OF 
ALcova Dam 
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at which appreciable entrainment appeared to begin at 
the discharges observed, and the velocity for free fall 
corresponding to this height. In cases where the point 
of beginning of entrainment does not show in the photo- 
graph, the distance given is the greatest distance shown 
on the photograph. Such measurements are followed by 


TABLE I. Distances BELOW RESERVOIR WATER SURFACE, FOR 
Various Dams, AT WHICH APPRECIABLE AIR ENTRAINMENT BE 
GINS FOR A GIVEN VELOCITY OF FALL 


DISTANCE CorrRe- 
Down TO SPONDING 
Dam ENTRAIN- VELOCITY OF REFERENCE 
MENT, Free Fatt, 
Fr Fr per Sec 

Ss a 2» 120 88 Fig. 3 

Madden . 145 96 Fig. 4 

Gatun. ‘ 65+ 65 Eng. News-Rec. Vol. 94, Feb. 5, 1925, 
p. 244 

Triunfo Creek . 40+ 51 Eng. Rec., Vol. 71, June 19, 1915, 
p. 775 

Schuylerville 25+ 40 Eng. News., Vol. 53, April 27, 1905, 
p. 449 

Dnieprostroy . 100+ 80 Eng. News-Rec. Vol. 109, July 21, 
1932, p. 90 

Civi Ene., Vol. 1, Feb. 1931, p. 390 

Bassano... 40+ 51 Eng. News, Vol. 72, August 27, 
1914, p. 429 

Grand Lake . 50+ 57 Crvit Eno., Vol. 1, Feb. 1931, p. 390 

Chute a Caron 140+ 95 Civit Ene., Vol. 3, Oct. 1933, p. 567 


a plus sign, indicating that the distance that would cause 
entrainment would be greater than that given. Although 
the actual velocities were probably somewhat smaller than 
those given in Table I, they undoubtedly were consider- 
ably in excess of 10 ft per sec. While the velocity of 
flow is probably a factor, since with high velocity the 
projecting turbulence bodies meet with greater resistance 
from the air and therefore mix more rapidly with the air, 
it may be safely concluded that air entrainment does not 
always begin at a velocity of 10 ft per sec—or at any other 
fixed velocity. 

The belief that there is a maximum velocity of about 
80 ft per sec for water flowing down a steep channel 
does not seem to have much justification. An auto- 
mobile coasting down a hill attains a maximum velocity, 
and a parachute jumper falling in air before the para- 
chute opens also does, but in both these cases it is be- 
cause the resistance to high-velocity motion becomes 
equal to the component of weight of the falling body in 
the direction of motion. In a chute with uniform slope, 
if long enough, for a given flow a point would be reached 
where the resistance of the air plus the resistance of the 
bottom and sides would be sufficient to balance the com 
ponent of the weight of the water 
acting in the direction of flow, 
and no further increase in veloc 
ity would take place. However, 
if the depth of flow were suffi- 
ciently increased by increasing 
the discharge, the amount of air 
entrained would be reduced, and 
the other resistances would also 
be relatively less, with the result 
that velocity would increase. 

The author is indebted to the 
engineering organizations of 
the Panama Canal and the 
Tennessee Valley Authority for 
photographs of the Madden and 
Norris dams, respectively, and 
to G. H. Dunstan, Assoc. M. 
Am. Soc. C.E., for photographs 
of the Iowa City Dam. 








Dam Foundation Compacted by Pile Driving 


Settlement Observations Yield Quantitative Data on Consolidation of Dredge-Placed Sand Fil: 








By E. J. CuristeNson Fi 
Associate MemBer American Society or Civit ENGINEERS et 
Associate Enorneer, U. S. Encrneer Orrice, St. Paut, Mr. ~ 
mate! 
tS) le 
OCK and Dam No. 3, about 6 miles upstream from grade elevation it was necessary to place them tempo [his 
Red Wing, Minn., is one of a series of 26 locks and _ rarily at a higher elevation, and remove and reset them as pase 
dams which have been or are being constructed in grading progressed. As each auger was set, an initia] jence 
the Mississippi River between Minneapolis and St. Louis. reading was taken on the top of the shank, which was : 
The dam consists of (1) a movable-gate section with an then covered with a small wooden box for protection, ie 
over-all length of 365 ft, Subsequent readings were g 
supported on a timber and taken at intervals of ap. the 
steel-piling foundation; (2) proximately one week, sect 
an abutment at each end of throughout the period jn th 
the movable section con- which piles were being subsi 
structed of sand fill held in driven within an effective uri 
place by steel Z-pile walls distance. =1,0 
tied together with tie rods; More augers were in Age 
and (3) two. sections of stalled than were actual) his 
earth dike totaling approxi- necessary because it was he « 
mately 4,000 ft in length. realized that some of them oser 
Prior to construction, ex- would probably be lost dur- 00 $0! 
ploratory be rings revealed ing the pile driving opera ably 
an unusual and very serious tions. This supposition was sand 
foundation condition in the borne out, the losses being on 
area of the movable-gate caused mainly by the jetting : 
section—a soft, plastic, silt GENERAL VIEW OF DAM FOUNDATION PRIOR TO DRIVING PILES which was required in some is 
deposit about 15 ft thick, areas to drive the piles to awe 
with its upper limit only a few feet below the proposed — the required penetration. Care was also taken in locating akin 
base of the roller-gate pier footings. This material un- the augers to see that none were placed at the toes or on ne 
questionably could not have supplied the necessary resist- _ the slopes of eroding berms; this eliminated the possibility ne 
ance to lateral movement of the foundation piles. of lateral movement and consequent erroneous readings nay 
Various methods for providing a suitable foundation The results of the final observations, in the form of line: S| 
were investigated, and it was finally decided that the drawn through points of equal settlement, are shown in - 
most economical procedure would be to remove the silt Fig. 1. Data from 44 of the original 60 augers were n, 
layer by dredging and then to backfill the area with believed to be accurate enough to take into account in th whick 
suitable sand obtained from an adjacent surface deposit. construction of these lines. OVE 
This work was done by the United States, before the Attention is called to the fact that a group of 10 augers o~ 
contract for construction of the dam was awarded. A _ were first placed in an area downstream of Pier 4 in which =.) 
|5-in. hydraulic dredge was used both for removing the — test piles were driven previous to the driving of the re- whic] 
silt and for placing the backfill sand. The latter mate- mainder of the foundation piles. The lines drawn whe 
rial was deposited directly from the discharge pipe of the through points of equal settlement in this area indicate ent 
dredge, the material settling through about 40 ft of the effect of the pile spacing; the greatest settlement By 
iveTa 


water. 


occurred where the piles were spaced at 3-ft centers and 
the settlement decreased where the pile spacing increased 


AUGERS PLACED TO DETERMINE AMOUNT OF SETTLEMENT As it was impracticable to place augers over the entire 
area affected by pile driving, the area between the center 
lines of Piers 2 and 4 was used as a basis for the subsidence 
calculations. Referring again to Fig. 1, the areas within 
the lines of equal settlement were measured by plani- 
meter and the total loss in yardage between the center 
lines of Piers 2 and 4 was computed to be 880 cu yd 
From the lines of equal settlement it was also determined 
that the total area affected was approximately 44,6) 

sq ft. The average settlement was thus 0.53 ft. 
To confirm these results, an attempt was made to 
rhe augers were of a standard make with an S-in. measure the subsidence of the foundation sand by com- 
blade and a 24-in. shank. As shown in Fig. 1, they were parison of accurate cross-sections taken prior and subse- 
placed in rows of 10 each along the center lines of Piers 2, quent to pile driving operations and including the entire 
3, and 4, and Sills 2 and 3. Prior to driving piles in a area within the cofferdam. During construction, the 
given area, the settlement augers were turned into the yardage of any material deposited in or removed from 
subsoil until the top of the 2-ft shank was approximately — the cofferdam area was carefully estimated and was added 
to or subtracted from the difference in yardage as deter- 


1 ft below the designed subgrade elevation. In some in- 
stances where there was considerable material above sub- mined from the two sets of cross-sections. This differenct 


Available information on the placement of sand fills 
in water indicated that the backfill as placed was in a 
very unstable state. However, reliance was placed upon 
the vibratory forces resulting from driving the foundation 
piles to cause the desired consolidation. In order to 
determine, in the field, whether such consolidation was 
actually taking place, earth augers were placed in the 
subsoil after the cofferdam had been unwatered, and 
their settlement during the pile driving operations was 
carefully observed. 
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subsidence took place was thus 


foundation sand can be approximated. 
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| a settlement loss within the cofferdam area 
ximately 2,600 cu yd. In determining the ap- 
e average settlement, it was assumed that the 


width of the affected 


aye 
; of equal settlement : 


ild be as indicated by 
and that the limits 






























































RING for February 1939 93 


4 
QO, F " 
02 1 = 
30 NE ] ~~ 
. * 848 a 9.40 + s A ™ a, 
50 > 
o& 0.60-+ 
0.70 
0 
























und to be approximately Fic. 1 
(iS0 sq ft, whence the aver- 
settlement was 0.58 ft. 


his value compares with the 0.53-ft subsidence between 


enter lines of Piers 2 and 4, computed from the 
bservations on the augers. Although these results are 
some extent approximate, they are believed to reason- 
indicate the effect of driving piles into an artificial 

nd foundation of this type. 


OMPUTING INCREASED DENSITY OF FOUNDATION SAND 


\ssuming that the increase in density of the foundation 
curs entirely in the loosely placed backfill, and 

g into account the displacement of material by the 
mdation piles, the average increase in density of the 
For example, the 
rage settlement within the limits of Pier 3 footing was 
is ft, and the total area of this footing is 2,241 sq ft. 
s represents a loss of 65 cu yd of material. In addi- 
there were driven in this area 235 round timber piles 

ch displaced approximately 130 cu yd of material 
e El. 624.0, the lower limit of the foundation back- 
[he total decrease in volume of sand above El 
10 in the footing of Pier 3 was therefore 195 cu yd, 


which indicates that the average unit weight of the soil 


ibove El. 624.0 had been increased approximately 12 per 
nt 

By this same method, the approximate increase in the 

rage unit weight of the foundation soil was found to be 
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Scale in Feet 
LAN OF FOUNDATION, SHOWING LINES OF EQUAL SETTLEMENT 
Over AREA SELECTED FOR OBSERVATION 


4.7 per cent below Pier 4, where steel bearing piles were 
driven at 4-ft spacing; 7 per cent below the sills, where 
round timber piles were driven at 6 and 8-ft spacing; and 
12 per cent below all piers where round timber piles were 
driven at 3-ft spacing. 

These values may be in error to the extent of not con- 
sidering the displacement of material outside the limits of 
the various areas, and also on account of the assumption 
that the lower limit of change in unit weight due to settle- 
ment is at El. 624.0. It should also be pointed out that 
the percentage of increase in unit weight is believed to be 
much greater at a point slightly below the subgrade ele- 
vation than it is near the lower limit of the loosely placed 
backfill. Despite these qualifications, however, the data 
indicate beyond a doubt that a loosely placed backfill will 
be compacted by pile driving, and it is hoped that they 
may prove of value in design studies of other foundations 
of a similar character. 

Lock and Dam No. 3 was constructed under the direc- 
tion of the St. Paul district of the Corps of Engineers, U.S. 
Army, of which Lt. Col. Philip B. Fleming is district 
engineer. W. D. Fairchild was resident engineer for the 
United States, and was assisted by the writer. W. W. 
Ralphe, assistant engineer, was in direct charge of the 
field work for the compaction studies, under the writer's 
supervision. 





PI RIVER, AS SEEN FROM UPSTREAM 








“On the Bottom!” 


An Informal Narrative on Submarine Dwing and Its 
Applwation to Deep-Water Construction 


From AN Appress BErorRE THE SACRAMENTO SECTION 


By Arruur L. Evviorr 


Junior, AMERICAN Society or Civit ENGINEERS 


Assistant Bripce Enorveer, State Drvision or Hicuways, Bripoce DePparTMENT, 


SACRAMENTO, CALIF. 


HEN a diver is called in on a construction job, 
Wi: primary objective is to have him do his job 

efficiently, without any mishaps. To accomplish 
this objective, it is of great assistance for the employer to 
know just what a diver is up against when he tries to 
work under water, and what he can reasonably be 
expected to accomplish. 

There is a widespread impression that the profession 
of diving (if it may be called a profession in the loose 
sense of the word) is full of romance and high adventure. 
Actually, to a majority of the men engaged in it, diving 
is merely a means of earning a living; and these divers go 
about their work with no greater sense of danger than 
that which lumberjacks or steel workers feel about 
their respective jobs. As a matter of fact, an under- 
standing of the underlying causes of accidents makes 
one realize that narrow escapes are more a discredit 
than a mark of bravery. When a diver gets into trouble, 
it is almost always his own fault or the fault of some of 
his crew. 

The diving suit used on construction work is known as 
the “flexible” suit. It is made of several layers of heavy 
canvas, vulcanized together with rubber cement to form a 
watertight yet flexible material. This suit is joined by a 
watertight joint to a collar onto which the helmet is 
screwed. To keep the diver in an upright position, shoes 
weighing about 15 lb or more apiece, and a weighted belt 
weighing 60 to 120 lb, are provided. To explain the 
equipment a little more fully and point out its limita- 
tions more clearly, let us assume that you are an experi- 
enced diver about to make a dive of 200 ft, and let us 
follow you through your preparations for the dive, watch 
you as you make your descent and move around on the 
bottom, and finally see how you come back up and 
“take your decompression.”’ 


DRESSING FOR THE DIVE 


First of all, you will want some webbing or an elastic 
girdle of some sort around your stomach and groin to 
help protect you against the pressure. Then you will 
want a couple of suits of woolen underwear, a pair of 
woolen breeches, and a wool sweater and jacket. On 
your feet you will wear perhaps three pairs of wool 
socks, and a pair of light moccasins if you so choose. On 
your head you will wear a helmet similar to that worn by 
an aviator, with your telephone earphones built in. 
This sounds like a lot of clothes to work in, but almost 
anywhere in the United States the water is quite cold at 
a depth of 100 ft, and unless you are intending to do hard 
manual labor you will need plenty of protection. 

With your warm clothes on, you come out to put on 
your diving suit. As it lies spread out on the deck where 
your tender has it ready for you, it resembles a large 
headless gingerbread man. Obviously not built for a 
close fit, any diving apparatus is at best clumsy and is 
certainly not designed for cutting any fancy capers. 
You sit down on the bench and, with the help of your 
tender, start to climb into the suit much as you would 
get into a pair of coveralls which were not open down the 
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af; casually as tf he were ord ring 
ham and eggs for breakfasi, th 
diver speaks into his telephone, 250 fi 
beneath the surface. “On the botiom, 
he says, and starts out to inspeci th 
foundation, or set dowel bars, or pu: in 
dynamite charge. Probably none of thy 
skilled trades employed on construction 
is more fascinating or less well under. 
stood than his. And probably none i: 
more important. On many a big bridge 
for example, the diver is the only may 
ever to set foot on the foundations 
What kind of man is he? is he up 
against? What can he reasonably }y 
expected toaccomplish? Mr. Elliott's in. 
formal—vyet informative—article, touche; 
all these points. It is based on his ex. 
perience as engineer of submarine in. 
spection on the pier foundations of the 
San Francisco—Oakland Bay Bridge. 


front. You get 
your feet into 
place and pull 
the suitup 
around your 
waist and then 
the tender 
brings you a 
basin of water 
and some soap. It’s not that your hands must be cleay 
for your work, but that they must be wet and soapy + 
slip through the small rubber cuffs that keep the water 
from leaking in around your wrists. You soap your 
hands and slip them through the cuffs, and the canvas 
portion of your suit is on. 

Next comes the collar and breastplate—all in one 
piece. The breastplate extends well out onto your 
shoulders and down over your chest and back. The 
collar is only high enough to provide the threads onty 
which the helmet screws. The tender sets the breast 
plate over your head and starts pulling the edge of th 
suit up onto the studs spaced around the edge of the 
breastplate. Holes are provided in a rubber gasket 
around the neck of the suit to fit over the studs. Next 
onto the studs goes a metal strip, and then wing-nuts ty 
clamp the suit tightly to the breastplate and make the 
joint watertight. 

Then you sit down again and your tender puts on your 
shoes. They are of heavy brass, loaded with lead ty 
weigh from 15 to 30 lb, depending upon your preference 
They look somewhat like Dutch wooden shoes and are 
held on by straps over the instep and up from the hee! 

Now you have on just about all the gear that you can 
move around with, so you get over onto the descending 
ladder before you put on the rest of your equipment 
You stand three or four rungs down the ladder while your 
tender hangs your belt, made of lead bars strung on a 
broad leather strap, over your shoulders. It has cross- 
straps front and back to hold it in place, and weighs from 
60 to 120 lb, depending on your preference and the type 0! 
work you are doing. At this point your lifeline (if you 
are using one) is fastened around under your arinpits 
If you care to, you may wear a pair of canvas gloves 
not to keep your hands warm, but to keep from snagging 
them on wire or nails on the bottom. 

You are now ready for your helmet. Your tender 
brings it over with the air-hose and telephone line at 
tached. You plug your earphone cord into a socket 
the helmet; then your tender sets the helmet over your 
head, gives it a quarter turn and puts in a locking pin " 
back. The air-hose comes into the helmet on the top 
toward the back, and the telephone connection is ju 
below. Near the base of the helmet, in back, is the ex 
haust valve by which you can regulate the amount of a 
that escapes. In front and on each side of the helmet are 
small round windows of thick glass, barred on the outsic 
for protection. Thus from the inside, your range of 
sion is limited to three small circular holes—one straight! 
ahead and one opposite each ear. Just above the frost 
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on the inside is the microphone which picks up 
mversation and carries it “‘topside.’’ The in- 
air is brought around the inside of the helmet 
| released just above or just below the front win- 
iow, thus assuring as far as possible that you will 
the fresh incoming air rather than the stale air in 
the helmet. 
" Your tender brings the air hose around in front of you 
nd lashes it so that the valve controlling the incoming 
ur is conveniently located on your chest. The compres- 
sor has been running for some time and has built up the 
pressure in the reserve tank so that you have probably 
25 Ib per sq in. at your disposal. You regulate the in- 
-oming air and the exhaust valve so that you get enough 
air and yet your suit is not blown up like a balloon. By 
now the man on the telephone is asking you if you can 
hear him. You answer him “All right,” and he returns 
an “O.K.” for your voice. Your tender taps your hel- 
met, signaling that all is ready, and you back down the 


ladder into the water. 
THE BEGINNING OF THE DESCENT 


As the water comes up around your helmet, you float 
away from the ladder and the tender pulls you over to 
vour descending line—a light line secured on the bottom 
1t the location of your work. With the top of your hel- 
met just awash, you check your telephone again and see 

your suit has sprung any leaks. All being satisfactory, 
you wrap your arms and legs around the descending line, 
reduce the incoming air so that your suit deflates some- 
what, and slide down as fast as you care to—perhaps 
taking one or two minutes to go down 200 ft. The deeper 
vou get, the more air you turn on to equalize the increas- 
ng pressure, endeavoring to keep the upper part of your 
suit inflated down to about your belt so that the water 
does not press against your lungs. Your ears “pop’’ fre- 
quently and you find it necessary to swallow and snort 

keep the air passages in your head open. 

It might be well to mention that the purpose of the 
lescending line is to keep the diver headed toward the 
bottom as well as to bring him to the exact spot on 
the bottom he wishes to reach. The suit, being partially 
filled with air, has a greatly reduced tendency to sink, 
and without the line to guide the diver toward the bot- 
tom, he might drift through the water at about the same 
level or, should he turn on a little too much air, bob to 
the surface. 

During the early days of the sink- 
ing of the San Francisco—Oakland 
Bay Bridge caissons, one of the men 
irom the main office came down to 
the dock and wanted to make a dive 
to see how it felt. He was rigged out 
in a diving suit and lowered over the 
‘ide into comparatively shallow water. 
He had been told that he should turn 
on a little more air as he neared the 
ottom, to equalize the additional 
pressure, so as soon as his helmet 
ipped below the surface, he began 

do so. Almost immediately he 

bbed back up to the surface, float- 
"§ lace down, his suit blown up like 
 balloo: Nobody said a word and 
‘ie tender kept paying out the hose, 
‘cling him all the time over the phone 

W much hose he had out. The em- 

in turn, was telling how 
t and how little the depth 
g him. 


ry 








AT THE END OF THE JOB 


William Reed, Submarine Inspector on the 
San Francisco-Oakland Bay Bridge, Re- 
ceives Congratulations from Chief 

Engineer C 
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Finally he had 200 ft of hose out and his suit was dis- 
tended to the point where there might be some danger of 
its blowing up. He reported no bottom yet. The boys 
went out in a rowboat and gave him a slap with an oar, 
bringing the immediate response that he had been hit by 
a fish. They towed him into the boat and deflated him 
and a good laugh was had at the would-be diver's ex 
pense. There is some doubt, however, whether he was 
ever thoroughly convinced that he had not been down 
200 ft. 

But to get back to you, on your way to the bottom 
In due time you arrive there and over the phone give the 
men on top the traditional “On the bottom.” Your 
tender immediately stops paying out the hose, and until 
you say you are ready to come up he will try to keep 
your lines just slack, but not slack enough to allow any 
loose coils to form. Once on the bottom you try to get 
the most work done in the shortest time. If you are in 
100 ft of water, you may spend several hours on the 
bottom. At 200 ft, you will probably do well not to 
spend more than 30 to 40 minutes there. In 250 ft of 
water you will find that 15 or 20 minutes is about the 
limit. These times of course vary with your physical 
condition. 

Breathing is rather difficult, and so is talking. Even 
when you swear that you are yelling at the top of your 
voice, the man at the other end of the phone will tell you 
that you are talking rather low and that you sound as 
though you had your mouth full of mush. 

You adjust your air supply so that you are resting 
sufficiently heavy on the bottom to give your feet trac- 
tion, and then go on about your work. Just what you 
may be down there to do we will discuss a little later. 
As you walk, you must lean far forward and drive your 
body through the water with your feet. If you are going 
some distance you may get there faster if you make your- 
self somewhat light and, lying horizontally in the water 
and kicking against some stationary object, drive yourself 
along like a fish. If you are in open water and the tide 
or the current is running, you will have to have several 
anchor lines to hold you in place. 

When your job is completed—or when your tender has 
told you that your time on the bottom is nearly up—you 
come back to your descending line. You may be pulled 
up on your lines but it will be more convenient if there is 
a small staging available for you to stand on while being 
pulled up. Assuming that you have 
a little metal lattice staging, you 
stand upon it and turn on more air 
(so that your buoyancy supports both 
you and the staging) and tell your 
tender “Coming up.” He brings you 
up part way and holds you there to 
start your decompression. If you 
have been down over 200 ft, this 
stopping point may be about 100 ft 
down, and you will probably stay 
there about 3 minutes if you have 
a recompression chamber up above, 
or much longer if you are going to 
take all of your decompression in the 
water. 

In more or less warm and still water 
the lengthy process of decompressing 
in the water may not offer so much 
of an inconvenience. However, in 
open-sea diving there is serious hazard 
to a diver hanging on his lines from a 
boat in rough water to take his decom- 
pression. For the comfort and safety 


H. Purcell of the diver as well as the convenience 














of Civit ENGINEERING for February 1939 


of his crew, his time in the water should be a minimum 
over that necessary to accomplish his work. Use of the 
recompression chamber reduces this extra time in the 
water to a bare few minutes. Coming up from a 200-ft 
dive to go into a recompression chamber, stops might be 
made for 3-minute periods each at 100, 75, 60, 45, and 30 
it \fter this brief decompression period in the water 
the diver enters the recompression chamber and the air 
pressure inside is brought up to 50 Ib per sq in. (equiva- 
lent to going down to about 120 ft again) and then re- 
duced gradually over a period of two hours. During all 


this time spent in the chamber, the diver is warm and 





rue FLOATING RECOMPRESSION CHAMBER MAKES IT POSSIBLE FOR 
4 Diver to Be BROUGHT TO THE SURFACE QUICKLY AND 
rake His DECOMPRESSION” IN SAFETY 


dry, and easily accessible to his crew for help should he 
need it 

So little work has been done at depths of around 250 ft 
that a certain amount of experimentation is necessary to 
determine just what the best time and pressure for re- 
compression may be. Recompression tables existing at 
the time construction was started on the San Francisco 
Oakland Bay Bridge called for a recompression period of 
six hours, starting with a pressure of SO lb per sq in. It 
was soon found that this was much too long a time, and 
that the pressure was so high that it had the same effect 
as staving too long on the bottom. In addition, several 
minutes were required to bring the pressure in the cham 
ber up to SO Ib after the diver had entered. After some 
experimentation it was found that an initial pressure of 
50 Ib per sq in. and a time of two hours was very satis- 
factory. The pressure in the chamber could be brought 
up to 50 Ib within half a minute after the diver had 
entered, thus cutting to a minimum the time interval 
between his leaving deep water and his returning to an 
equivalent pressure 

It might be interesting to note here that the success of 
experiments with a new type of diving dress to be used in 
an attempted salvage of the Lusitania is largely made 
possible by the elimination of nitrogen from the air the 
diver breathes, thus removing the main cause of the 
“bends A mixture of helium and oxygen instead of the 
usual nitrogen and oxygen is provided for the diver to 
breathe Experiment has shown that helium gets out of 
the system quite readily and that the time necessary for 
decompression is consequently quite short. Itis claimed 
that experimental dives of 420 ft have been successfully 
made in still water 

Well, now that you see what is ahead of you, we will 
go back down to you standing on your little staging 100 
ft below the surface of the water. You have been there 
for about 3 minutes, waving your arms and dancing a 
little jig to accelerate your circulation and thus assist the 


decompression process. Your 3 minutes being up, your 




























tender says, ‘“Time’sup. Coming up to 75 ft."" Where. 
upon he expects you to make yourself light so that fy 
won't have to lift you. 

This procedure continues until you have spent yoy 
time at the 30-ft depth, after which the tender say, 
“That's all. Coming up.” Then you turn on the aj 
and come shooting right to the surface. At the surfacg 
you pause a moment to see how you feel. Should troyb} 
from the “‘bends’” have already developed, it would j. 
safer to go back down immediately until the pressup 
relieved the condition rather than to wait to get into the 
chamber. If you feel all right your tender pulls you ove, 
to the ladder and you awkwardly clamber up as fast as 
you can. He takes off your helmet, shoes, and belt, ang 
into the recompression chamber you go. 

Once inside, you take off the rest of your diving clothes 
and put on your street clothes. About that time, you 
tender will send in a plate of ham and eggs and a cup of 
coffee through the medicine locker. After eating, yoy 
will probably lie down on the cot and take a nap, an¢ 
upon waking you will find that the pressure has dropped 
to atmospheric and you can open the door and walk out— 
your dive is over. If you were down 200 ft, one dive q 
day is plenty—or better yet, one every two days. If yoy 
were down only 100 ft or so, and were not down too long 
maybe you will take another dip that afternoon. 
ally one dive a day is the rule. 

The recompression chamber, which makes diving s 
much faster and safer, may be made in a variety of styles 
and shapes. That used on the Bay Bridge was a model 
of efficiency and convenience. It was a sort of cylindri 
cal boiler about 7 ft in diameter and 11 ft long, with one 
large main chamber and a small antechamber. [p 
order to get the diver back under pressure as soon a 
possible, the air-tight door between the large and th 
small chambers was closed and the pressure in the lary 
chamber was run up to about 80 Ib per sq in. The diver 
then got into the small antechamber, closed the outer 
door, and opened a bleeder valve between the tw 
chambers to equalize the pressure. In less than half « 
minute the pressure throughout was 50 Ib and the diver 
could open the inner door and go in where his clothes and 
the cot were. The compressor is run all the time he is 0 
the chamber so that the air is changed constantly whik 
the pressure is being reduced. 


Usu 


WHAT THE DIVER MAY BE CALLED ON TO DO 


Now we have seen the mechanics of diving. Howeve! 
few of us as engineers will ever find it necessary to put o 
a diver’s suit. We are more interested in just what sort 
of work a diver can do and how much can be expected oi 
him. There are perhaps three very general classes 
work to be done under water: (1) actual manual labor 
the same as would have to be done if the water were no! 
there; (2) inspection of work done by other divers or }) 
machine equipment; and (3) searching for lost articles 

Almost any type of work may come under the heading 
of manual labor. Most common are jetting; laying an 
connecting pipe lines; making temporary repairs | 
ships’ bottoms; freeing fouled propellors; jetting 
corners and humps in caissons and cofferdams; sawitg 
piles; setting dynamite charges; plugging holes in shee’ 
piling; and framing falsework. 

Inspection is a broad field and an important 
Caissons for bridge piers nowadays are sunk so dee 
that in many cases the inspecting diver is the only ma 
ever to set foot on the foundations. Open dredging-w% 
caissons are used, with powerful jets and clamshe 


” 


buckets to loosen up, clean off, and dig out the bottom 
As yet no satisfactory method has been devised to imspe 



















































No » No. 2 
W here jition of the foundation from the top. The only 
» that he at present is for an inspecting diver to go down 
how the foundation is. 
ent you specting the work of other divers, the same points 
der says must oe Watched as on inspections “‘in the dry.’”’ In 
n the air ater work, however, there is an extraordinary 
e surface nity for work that is careless and of poor quality. 
d tr able .e time the water closes over a diver’s head until 
would be s up again, it is almost impossible to tell whether 
pressure rking or just sitting on the bottom putting in his 


In diving as in any other field, there are men who 
s lightly over their work or even completely neg- 
lo some part of it in the belief that their careless- 
ess will never be detected. Then too, in complicated 
struction, owing to the handicap which the water, the 
ig Clothes pressure, and the lack of light imposes, some details may 
me, your identally be omitted. 

| a cup of 
ting, you 


t into the 
you over 
as fast as 
belt, and 


DIVERS WITH ENGINEERING EXPERIENCE NEEDED 


fhere is therefore need for a man with experience in 


¢ and il 
saad nstruction engineering as well as in diving, who will be 
alk out— well qualified to go down and look over work that has 
ne dive a wen done under water before it is finally accepted. Men 
If vou yalified in both lines are rare. Most divers have had 
too long less than a high school education, and even a highly 


liversified assortment of jobs seldom provides them with 
the necessary construction experience. 

Let us consider an every-day construction diving prob- 
Suppose you have a footing enclosed by sheet 
You have put a gravel blanket 
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diving s 
r of stvles lem : 
iling in 50 tt of water. 


$ a model pul ; - : : 
- evlindr n the bottom of the excavation after having driven the 
with on area full of piles. You want all the piles cut off about 5 
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nber. I: 
5 soon as 
- and th 
the larg 


it from the bottom so that the butts will fit neatly into 
the concrete footing. It has been found impractical to 
unwater the area, so you send for a diver to do the work. 
How long will it take him and about what will it cost? 
ng is rather a free-lance occupation and there are as 


—w ve many prices as there are divers. The diver may furnish 
the tw his gear and a tender for about $35 to $50 per day. If he 
an half a isa citizen of doubtful ethics, he may come onto the job 
the diver nd talk it over with you and then, finding that you know 
othes and practically nothing about diving, he may take advantage 
ne he is i this fact. He will go down the first day and along 
tly whik about noon the first pile butt will come bobbing to the 
surlace—after that he will come up and eat a big lunch 
and tell you how hard he has been working. Men like 
DO that also put reinforcements on the seat of the pants of 
Howevel their suits. However, if he knows you understand what 
to put a ie should do and if he is a capable diver, he will probably 
what sor see that a pile butt comes bobbing to the surface every 
pected 0! hour or so. If you want to bet him $10 that he can't, he 
classes will probably get one sawed off in about 15 minutes. 
ual labor that is real exertion though, and he couldn't keep going 
, were not all day at that speed if he wanted to. 
vers Of Getting into larger construction and deeper water, sup- 
t articles pose you have a deep-water open-dredging-well caisson 
e heading Smilar to those used on the Bay Bridge, and you want 
aving a loundation inspected before you pour the seal con- 
epairs | You hire an able diver. What can you expect of 
tting m’ The water may be 240 ft deep inside the caisson. 
sawing 0 ¢ maximum time that he will be able to stay on the 
ein si min any one dive will be about 15 minutes. Every 
ement will be a great effort at that depth so he will 
tant be able to cover much ground on a single trip to the 
r so de ottom. You will have been digging and jetting just 
only mat M re he voes down, so he will have to feel his way are yund 
iging-we id Make his investigation by feeling the bottom with his 
clamsh light would even begin to cut through the 
e bott water. The caisson may be made up of 15-ft- 


ring wells, 4 wells wide by 7 wells long. You 
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think that you have the caisson down to bedrock, so you 
clean out one corner and your diver goes down to see 
what is there. You get on his phone to hear what he has 
to say. You have previously talked over with him just 
where he is to go, and every time he changes his direction 
he tells you and you check him back. This time he is to 
go down in the corner, move along the side through two 
wells, then cut across the corner to the middle of the end 





A CAISSON OF THE SAN FRANCISCO—OAKLAND Bay BRIDGE 
-Sometimes as Far 
-to Inspect the Foundations 


Inside These 15-Ft Wells the Divers Descended 
as 240 Ft 
and return to the starting point. He lands on the bottom 
and climbs up to the cutting edge. All clean—fine! He 
moves to his right along the cutting edge. Bang! You 
hear his helmit hit the cross-wall. That is a welcome 
sound because you know exactly where he is. He has to 
get down and crawl through a small opening under the 
cross-wall. You make a note to knock that ridge down 
When he comes to the next cross-wall he tells you he is 
turning sharply to his right and cutting out across the 
corner of the caisson. A long silence then. If you ask 
him what he is doing, he will probably tell you in words of 
one syllable that he is walking—‘‘what-do-you-suppose ?”’ 
The extreme pressure affects different men differently but 
to all it gives a case of ‘“‘nerves”’ in one form or another. 

The next you hear from the bottom, your diver tells 
you he is climbing over a lot of loose stuff that will have 
to be cleaned out. That’s fine, but where is he? You 
are supposed to know, mainly from past observation of 
how fast he gets around on the bottom. He is probably 
nearly over to the end wall of the caisson, but inasmuch 
as it takes about 2 minutes for his bubbles to get to the 
surface, they are still coming up over by the side wall. 
As a last resort you can have him stand still for two 
minutes and see just where his bubbles do come up, but 
in all likelihood he will take the whole two minutes telling 
you what he thinks of you for making him stand down 
there under that pressure just because you can’t figure 
out where he is. Eventually he gets to the end of the 
caisson, and as his time is nearly up, he hurries back to 
the descending line and comes up. If he can’t find the 
line, the tender pulls him up to the first stop and holds his 
line and the descending line together at the top, and in 
time they dangle together down below. 

We have covered the mechanics of diving and a simple 
example of shallow and deep-water construction diving. 
Possibly some ideas have been gained of just what can be 
expected of a man working under water. In the last 
analysis work under water is much the same as work up 
above, except that it must be done by “‘feel’ and is 
necessarily much slower. A man can do nearly anything 
under water that he can do out of it—-except that, once 
in his helmet, he just can’t scratch his nose. 
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Treated Wood Blocks Pave Streets in Tientsin 
Open-Kettle Dipping in Asphalt Yields Product That Withstands Destructive Action of 
Heavy Sleel- Tired Carts im British Area of Chinese City 
By C. N. Joyner 


MembBer AMERICAN Society or Civit ENGINEERS 
ENGINEER, Pustic Works DepartTMENt, British Municipat Councit, Tientrsin, CHina 


MIUNICIPAI 


IENTSIN, the principal port of North China, is 

administered by a number of native and foreign 

municipalities. These municipal governments are 
faced by a variety of difficult problems, among which is 
the paving of roads to meet the demands of modern 
trafic and the destructive wear and tear 
caused by native steel-tired carts. 

Che roads to be dealt with are between 25 and 30 ft 
wide. On them is concentrated very heavy traffic borne 
by a great variety of vehicles. Side by side may be 
seen the most modern American motor trucks and primi 
tive springless, steel-tired native carts. These steel 
tired carts cause the principal damage on all types of road 
surfaces in this area. They are familiar to everyone on the 
China coast. In the countryside they have very narrow 
tires, which often do not exceed 1|'/s in. in width, and 
when new have a concave section which is most effec 
tive in cutting up any road, from the country mud tracks 
to the highest types of paving in the foreign settlements. 

Che municipalities maintained by the various nation 
ilities on the coast have, in general, restrictive regula 
tions requiring broader tires. A fair example of this is 
the requirement in the British Area in Tientsin that 
carts shall not have steel tires less than 4 in. in width 
Other regulations favor the use of pneumatic tires or 
solid rubber tires by providing lower license fees for ve 
hicles so equipped, and many of the larger Chinese cities, 
particularly on the coast, have arbitrarily insisted upon 
tires In these regulatory 


excessively 


the use of rubber spite ol 








Tue BuND, THE RIVER-FRONT ROADWAY OF THI 


Steel-Tired Carts Which Cause Heavy Damage to Road Appear in Foreground 


on residential streets, 


British AREA IN TIENTSIN 










efforts, the damage done by steel-tired vehicles stjj) 
governs the design of heavy roads in Tientsin and other 
ports on the China coast. 


MANY TYPES OF PAVING TRIED 


Prior to 1924 the principal roads in Tientsin wer 
water-bound macadam. Following that period, th 
more progressive municipalities (there are eight cit 
governments in Tientsin) adopted asphaltic concrete for 
general use, and it has been entirely satisfactory where 1 
large number of steel-tired vehicles use the roads. For 
the heavy-duty roads in the British Area, such as th 
roadway along the river front known as the Bund, ey 
periments on types of roads have included asphalt) 
concrete of several grades, sheet asphalt, several sorts 
vitrified paving blocks, reinforced asphaltic concret 
reinforced concrete, cast-iron blocks, and wood blocks 

The following sample of a traffic count for 24 hours 
made in the British Area in November 1934 gives 
idea of the traffic these roads must withstand 


Steel-tired hand-drawn carts 6,662 
Steel-tired animal-drawn carts 4,159 
Rickshaws (pneumatic tires) 6,429 
Bicycles 3,028 
Automobiles 2,49 
Motor trucks l,vat 


Asphaltic concrete of all grades was and is success! 
but it failed on the Bund. T! 
aggregate used is the only one availab 
a rather soft limestone, which may 
count for the extremely rapid deterior 
tion of this type of pavement under t 
pounding of steel tires. This 
failure, however, could not be 
explaining the destruction of the she 
asphalt mixtures, which like the asphalt 
mixtures were carefully designed and pr 
pared in a modern plant under rigor 
control. 

Vitrified paving blocks, which in quali 
compare very favorably with the bes 
grade on the American market, were g! 
extensive trials, and their failure was u 
doubtedly due to the grinding actio 
the steel tires. Under this traffi 
best type of vitrified block lost its arn 
in from 12 to 18 months and had t 
replaced by the end of the second yeat 

Several patented paving materials we! 
given a trial, among them an asphalt 
concrete reinforced with mild steel mes 
having from 4-in. to 6-in. openings 
traffic load bearing directly on the expos 
vertical edges of the steel. This patentee 
article has given very good wear, produ’ 
ing a smooth, evenly wearing roadwa) 
but is not economically successful " 


CauM 


used 
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n. The steel strips are very expensive, because 

re imported from England, but the system deserves 

ration whenever economic factors permit. 
k. unforced concrete of standard proportions, and 

concretes containing special hardeners as well as 

ly designed close-aggregate concretes, were all 

Without exception, they were seriously damaged 
traffic in relatively short periods. 
Cast-iron blocks, though noisy, produced an excellent 
,d surface. When these blocks were laid in 1933 they 
st about twice as much as wood blocks. Since that 
ime, world conditions have produced an even wider 
pread in these prices. 
Granite blocks, while not used on this particular road- 
way, have been tried at several points of excessive traffic 
concentration in other parts of Tientsin and have been 
found to be entirely too expensive, as there is no local 
supply. They do not last so well as the cast-iron blocks. 
[he common objections to the use of wood blocks are 
il] valid in this district, but it was finally decided to at- 
tempt development of a wood-block treatment for local 
use which would eliminate some of the principal objec- 
tions. In 1929 experimental stretches of wood blocks 
prepared by ‘‘open-kettle’’ dipping in asphalt gave re- 
sults much more satisfactory, from all points of view, 
than any other type of pavement, and after a four-year 
trial the two heaviest traffic roads in the Area, amount- 
ig to approximately 22,000 sq yd, were laid with this 
material. These two roads, now at the end of their 
sixth summer, are in excellent condition and are requiring 
less than one-half of 1 per cent maintenance per year. 
(he original trial sections, laid at selected intersections 
the Bund in 1929, continue in excellent condition. 
[he climate of Tientsin for nine months of the year 
s excessively dry, but the other three months (in the 
middle of the summer) usually account for an average 
umual rainfall of 20 in. This moist summer season 
made it impracticable to use any of the pitch, creosote, or 
tar treatments for wood blocks—a fact that has led to 
ibandonment of the use of wood blocks in many wet 
limates abroad. 
he blocks for the ,Tientsin pavements were prepared 
irom what is known on the China coast as Oregon pine. 
In other parts of the world it is known as Douglas fir, 
British Columbia pine, Columbia pine, and Puget Sound 
pine. The lumber actually used is from the Pseudotsuga 
laxiiolia. Standard blocks, 3 by 4 by 8 in., were origi- 
ally dried on sand hot-baths, but the climate of Tien- 
tsin is so very dry for a large part of the year that this 
process was found to be unnecessary, and the blocks are 
iow prepared by cutting from thoroughly dried and sea- 
soned stock directly from the lumber yards. 
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TREATING AND LAYING THE BLOCKS 


By the use of a metal mesh basket the blocks are dipped 
actio , asphalt at a temperature of 300-350 F, care being taken 
fhe 1 to keep within this range. The treatment is continued 
te asta “a a period of not less than one hour. The blocks are 
had | — withdrawn and drained on a screen above the 
nd yeat boiler so that the surplus asphalt goes back into the 
rials wet wy No change in the penetration of the asphalt 
asphalt “it in the boiler has been noted as a result of this pro- 
tee] mes In spite of the fact that the asphalt does not 
nings 


penetrate far into the wood, the high temperature of the 
ie Expor 


cedure 


bath apy ‘rently drives off a certain amount of air and 
noisture from the blocks, and subsequent cooling forces 
the asphalt into the pores, producing a very effective 
sealing the surface. One thousand blocks gain ap- 
Proxima y 60 Ib in weight by this treatment. 

he halts used have varied in penetration from 


: pate mtec 
r, pri vd 


roadwa' 
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45 to 55 deg, and are of the type normally used for sheet- 
asphalt or asphaltic-concrete mixtures. They are im- 


ported from Texas, California, Mesopotamia, and Vene- 
zuela, and are produced by various companies and by 





Woop BLocks BEING PLACED IN ASPHALT MAstic CUSHION, ON 
REINFORCED CONCRETE BASE 


several processes. All have given satisfaction. It is 
possible that in more rigorous climates a higher-penetra- 
tion bitumen, ranging up to 60 or 70 penetration, could 
be used successfully. 

The blocks are laid in hot sheet-asphalt mastic '/¢ in. 
thick on a standard reinforced-concrete foundation, 
care being taken to prevent any great variation in the 
depth of the mastic, which presupposes a fairly even 
concrete foundation. The mastic is mixed at a central 
depot wherever possible, but it has been hand-mixed in hot 
pans on the job where small quantities were required. 

The use of sand for bedding the blocks was tried with 
some of the earlier paving and found to be entirely un- 
satisfactory. The sand collected moisture, which during 
warm weather caused the blocks to expand, displacing 
large sections. 

In the original experimental area, blocks were hand- 
dipped on two sides with plain asphalt at the time of 
laying. It is found, however, that with the cheap labor 
available in this district it is possible to lay the blocks 
very much as a mason lays bricks in mortar, by applying 
hot mastic with a trowel at one end and one side of the 
block. The block is then rammed into place in the hot 
mastic base with a wooden mallet, and all surplus ma- 
terial is struck from the surface. The supervisors take 
great pains to see that the joints are thoroughly filled with 
mastic, and any small cavities are pointed up precisely 
as in laying ordinary masonry. 

A system of transverse and longitudinal straight-edges 
and camber boards is used to secure an even surface. 
This requires constant supervision, as the native laborer 
does not enjoy the use of precise methods. The sur- 
face is rolled directly behind the workmen with seven- 
ton tandem rollers, and 45-55 penetration asphalt is 
squeegeed over the surface at a temperature of between 
300 and 350 F. The surface binder is blinded at once as 
thinly as possible with limestone dust or fine sand, and 
the road can be opened for traffic immediately. 

Maintenance during the first five seasons has consisted 
almost entirely of close inspection and the removal of 
occasional defective blocks. The blocks removed have 
been found to be defective because of coarseness of grain. 
Where the blocks have been carefully selected and are of 
a fine grain, wear has been negligible and very few blocks 
have failed. The squeegeed surface wears slowly and 
evenly and has not been renewed except in very small 
areas where traffic has been extremely heavy. This 
surface does not push or shove under steel tires as does 
sheet asphalt or asphaltic concrete. 








Autobiography of George H. Pegram—Part I] 


At the Edgemoor Iron Company—the Pegram Truss—the Missouri Pacific Railroad 


Past-PresipeNnt AND Honorary MemBer AMERICAN Society or Crvit. ENGINEERS 


HE Edgemoor works were lo- 

cated on the Delaware River 

about four miles above Wil- 
mington, the intervening territory 
consisting of marsh lands from which 
the name of the station, Edge Moor, 
is derived. The Edgemoor Iron 
Company was established by the 
Sellers brothers, engineers and mak- 
ers of machine tools, whose products 
in that line were unmatched in this 


By tue Late Georce H. Pecram 


HE January issue of ‘Civil Engi- 

neering’ carried the first part of the 
autoliography of the late George H. 
Pegram, Past-President and Honorary 
Member of the Society, who died in 1937. 
The present installment covers Mr. 
Pegram’s career as chief engineer of the 
Edgemoor Iron Company, his first years 
in New York City, the invention of the 
Pegram truss, and bridge building for 
the Missouri Pacific Railroad. Other 









works in the world besides numer. 
ous other industries. The Philadel. 
phia, Wilmington & Baltimore Raj). 
road ran about half a mile to the 
west of the works. The workmen 
for the most part, went to and from 
Wilmington in the workmen's train 
while the white-collar employee 
walked or rode in the company by 
to the station, Edge Moor, wher 
trains were taken to town. Since 








country. Mr. William Sellers was 
president. The brothers were 
doubtless induced to found the company for the use and 
development of their machines. The chief of their in- 
ventions used by the Edgemoor Company were the multi- 
ple punch, by which all holes were punched at one time 
as the plate moved along under the punches; the rotary 
planer, which faced the ends of long bridge members; 
and the “‘upsetting’’ method of making eye-bars. As a 
result, Edgemoor became the finest and largest bridge 
works in the world. The engineering and drafting de- 
partments were similarly superior and of such fame that 
promising graduates of engineering schools frequently 
applied for positions for the experience to be derived. 

Edgemoor’s first job was the iron work for the exhibi- 
tion building for the World's Fair in Philadelphia in 1876. 
Orders for the Sixth Avenue Elevated Railroad in New 
York, the double-track bridge of the Pennsylvania Rail- 
road across the Susquehanna River, and numerous other 
structures soon followed. When I arrived the contracts 
in the shops included a large market house for Demarara, 
South America, the Adelaide & Nairne viaducts and the 
Nowra Bridge in Australia, and all steel work except the 
cables for the Brooklyn Bridge. Besides bridges and 
buildings, the company also made boilers. The works 
ran day and night during the six years I was there. 


LIFE AT EDGEMOOR 


One can imagine the timidity with which I, who had 
never before been in an iron works and had only four 
months before become twenty-four years of age, ap- 
proached the chair of chief engineer of the Edgemoor 
Iron Company! I asked to be placed in the drafting 
room as a draftsman without disclosing my real position 
until I had become familiar with the work. 

My duties were to prepare designs for competitive 
bidding and execution, and to make the necessary shop 
drawings. I did not want the job because I did not feel 
that I could fill it, and my apparently independent spirit 
made the Sellers brothers more anxious to have me keep 
it permanently, and I was wined and dined and treated 
as one of the family. The secretary commented one day 
on my buying daily railroad tickets and suggested that I 
buy a commutation ticket. I replied that [ might not be 
there long enough to use it up. He said, “Oh! you'll be 
here years."" That was the first intimation that I was 
favored for permanence. 

Wilmington was a great surprise to me. A city of 
about fifty thousand, it contained the largest bridge 


installments will appear in future issues. 
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we were located so far from any 
corner saloons, it was necessary for 
all but a favored few—who were served in the old farm. 
house that served as the headquarters offices—to bring 
their lunches. The Sellers brothers and their staffs ané 
the heads of the white-collar departments thus met each 
other in a social way and it was most enjoyable. It wa 
certainly a great benefit to young men to thus know such 
men as William Sellers, the greatest machine designer 
of the time and a great character. 
My office force contained men of many nationalitie 
and various ages. Those from abroad were better edu 
cated—-sometimes, I thought, over-educated. But it i: 
interesting to note the success of those who started with 
no education. Outstanding among these was the lat: 
William H. Finley, the president of the Chicago and 
Northwestern Railway System. Finley’s history i 
especially instructive. One day the superintendent , 
the shops asked me if I couldn’t take a boy who was doing 
messenger service in the shops and who wanted to be 
come a draftsman. I started him as a blueprint boy 
He was rapidly promoted, and soon after I left Edgemoor 
he went to the Chicago, Milwaukee and St. Paul Railway 
where he did great work, becoming successively engineer 
of bridges, chief engineer, and president. 
Of the educated engineers on my staff, J. E. Greiner 
became one of our great bridge engineers and is now heai 
of the engineering firm of J. E. Greiner and Company, «i 
Baltimore. H. B. Seaman became chief engineer of the 
Public Service Commission of New York, and the late 
Charles W. Bryan and O. E. Hovey, respectively che 
engineer and assistant chief engineer of the Americas 
Bridge Company. Strangely enough in later years | wa 
in intimate contact with all of them while chief enginec 
of the Interborough Rapid Transit Company. 
One of the first structures I designed at Edgemoor we 
the bridge to carry Market Street, Wilmington, over the 
Brandywine. I mention this bridge only to show tl 
perversity of fate. Soon after its erection I noticed! 
feature which I did not like, but consoled myself by think 
ing that the bridge would probably soon be replaced 
However, when I last saw the bridge, fifty years after ® 
erection, it was still in service. 
I had always determined that when I was thirty: 
would change my course of life, whatever it might & 
Accordingly, on December 29, 1885, I wrote my resig® 
tion and sent it in. I heard nothing from it but learneé 
that Mr. Garrett, secretary and treasurer of the compat) 
had called on my parents in New York to induce them' 


h a wreck of my 
However, they 
it interfere. 
lingly, on May l, 
left Edgemoor, 
a week in New 
nd then sailed for 
n the company of 
d, Alfred A. D. Ot- 
formerly a member 
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truss shown on the plans 
had vertical posts and a 
curved upper chord. Con 
siderable saving in weight 
resulted from the use of the 
curved chord, but the in 
creased cost of the shop 
work, due to the unequal 
lengths of the chord sections 
and their different angles 





of abutment and the vari- 
ous lengths of posts, made 
the total cost of a span 
greater than that of the 


my staff at Edgemoor. 

Rack in New York in the 
mer, I received a 
m Mr. Sellers ask 


*S numer. 
Philadel. 
nore Rail 





> a) he 

agin r to come to Edge parallel chord truss, with 
and fron design a prope sed Mr. PEGRAM AND His STAFF AT THE EDGEMOOR IRON COMPANY Vv ert ical po sts, which 
-n’s tras railroad for Phila- Top Row, Second from Right, William H. Finley, Later President weighed considerably more. 
-mployees nhia Although they of the Chicago and Northwestern; Center of Top Row, Andrew It occurred to me that 
pany bus shed my stay to be per- Morrison, Later Manager of the American Bridge Company Shops; if both the top-chord sec- 
or, Whe nanent, that was not ac Middle Row, Center, Mr Pegram ; Left of Mr. Pegram, Charles tions of a curved chord 
m. Sine to my plans. So W. Bryan, Later Chief Engineer of the Edgemoor Iron Company truss and the posts could be 
from ar completed my _de and of the American Bridge Company; and Front Row, Left, John made of equal lengths, the 
pores rsd 1 left for New \ ork A. MeNichol, Who Succeeded Mr. Pegram at Edg&moor shop cost could be reduced 
old farm ere | opened an office. . é to that of the straight-chord 
to brit g this peri nd I was trying to intr duce the Peg- truss, which combined with the savings in weight due to 
staite onl um truss for bridges, which I had patented, and it was the curved chord, would give it an economic advantage. 

pore wwork. First I wrote a paper explaining methods of To explain briefly : 
“—— lation of stresses, and similar features, and this was In Fig. 1 the dotted lines represent the parallel chord 
<NOW su lished im Engineering News. eed ; truss of six panels having vertical posts. The full lines 
> Gedienn he late Theodore Cooper, then dean of New \ ork represent the Pegram truss, of greater length but of the 


neers, told me I would have greater success if I same center height superimposed on the parallel-chord 
pped that approach. This should have been appar- truss. Assume that all members are pin jointed and that 


tionalities ; te . : } 
me because a patent to engineers is like patent the tension members, the diagonal ties, and the bottom 


« ee ines to doctors. However, I persisted and in the chord are perfectly elastic, while the posts and top-chord 
arted wit ISS9 got a chance to bid as a contractor on a __ sections are completely rigid and retain their lengths. If 
s the lat it span over the Verdigris River in Indian Territory now the bottom chord AB is extended to A ‘B’, the dotted 
icago ai the Missouri Pacific Railway. I prepared the draw- figure will take the form of the full-line figure or curved- 
Te gs, got a per pound price for the ironwork from Edge- chord truss with all top-chord sections and all posts 
ondent ind then started for St. Louis to present my tender respectively of equal lengths. 
was doin he bridge. The structure was to be erected on false- _ In practice I have used a circular are for the top chord 
Po rk to be supplied by the railroad company. in order to get the same angle of bevel at the joints and 
print b e bridge engineer for the railroad, being a ‘‘prac- greater depth at the middle of the truss, thus neglecting 
man without much technical training, threw my _ the equality of post lengths which is nat important on ac- 


Edgem 


= count of their various cross-sections. 
il Railwa 


uit as an “‘experiment."’ So I took the matter up 
The largest bridge in which I used this truss was the 


vith S. H. H. Clark, president and general manager, who 


'y enginect , : 
red the award of the contract to me. combined railroad and highway bridge across the Arkan- 
E. Greine he trains had been running across the Verdigris River sas River at Fort Smith, which was over half a mile long. 


s now head i trestle, which also served as falsework upon which to The largest roof in which it was used was in the Union 


ympan} erect th bridge. It was hoped that the structure would Station, St. Louis, built in 1893. The truss was also used 

neer of t be timished before the high-water season, which was ap- in numerous bridges in Missouri, Kansas, Nebraska, 

id the ching when erection was begun. Drift piled up Idaho, and Louisiana. 

ively chid against the trestle as the water rose. By the time the In June 1889 I was offered and accepted a position as 
America eel work for the trusses and floor beams had been put consulting engineer with the Missouri Pacific Railroad. 

vears I wa ice, the pressure of the drift had become so great L. L. Buck, designer of the Williamsburg Bridge, took my 
ef enginect the falsework was washed out. I saw the bottom New York office off my hands, and I went to live in St. 


Louis. I had been brought up in St. Louis, so it was 
natural to be there again. I had charge of new bridges 
and, under James W. Way, the chief engineer, of the con 


w out and expected to see the span drop into 
But the drift freed itself, the span oscillated 


remoor Wa : 
sprang back, and when it came to rest, the 


over U 
ahem th stringers and track floor were hurriedly placed and the — struction of new lines. The Missouri Pacific System, 
noticed 3 ridge was ready for trains. I had made a profit of | which included the St. Louis, Iron Mountain & Southern 
If by think ‘) on the job besides putting my truss in service. and numerous other lines, covered about 7,500 miles, 
replac ‘ies Wabiniiaia adele extending from St. Louis to Omaha on the north, to 
rs after i re ~ Pueblo, Colo., on the west, and to San Antonio, Tex., in 
cen asked how I happened to invent the Pegram the Southwest. There were also numerous branches. 
as thirty! russ, a | will relate the circumstances, as it will illus- The new lines constructed while I was with the road 
- might | ad W most inventions originate. were from Coffeeville, Kans., to Fort Smith, Ark.; 
ny resign ‘hile | was at the Edgemoor Iron Company we re- Kansas City to Fort Scott, Kans.; and Munroe to Alex- 
put learned ‘ved Irom Gen. William Sooysmith plans for a proposed andria, La. The Pegram truss was used in several re 
e compat! nag cross the Missouri River at Glasgow, Mo., on placements of bridges on the old lines and in all bridges 


ice them! 1 we were asked to give an estimate. The bridge on the new lines. The most important structures in 
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which it was used, in addition to the bridge at Fort 
Smith, Ark., were the Ouachita River Bridge near Co- 
lumbia, La., and the Red River Bridge near Alexandria. 

In 1S90 I designed and built the Arkansas River 
Bridge, which consisted of thirteen 200-ft spans and a 
4350-ft draw span, all of Pegram trusses. The piers and 
abutments were of concrete capped with Bedford lime- 
stone. Bedrock was but a few feet below the water 
surface at the south bank, inclining to about 60 ft at the 
north bank. This required that all the piers be built by 
the pneumatic process, except the south river pier which 
could be built in open cofferdam. 





MARMATON RIVER BRIDGE ON Fort Scott AND EASTERN RAILWAY 


seen did not impress him much as there were no splinter, 


but when I called attention to the deflection of the nory, 


rail he began to take notice. We went on the top, too} 
up a plank of the roadway, and found that the chord has 


crushed, but he argued it was only one stick of the foy, 


comprising the chord. I suggested that we examine th, 
ends of the other sticks which broke joint in differen; 
panels, and all were found crushed and splintered yp— 
not down. The bridge was condemned, and all train. 
were routed via the Cotton Belt bridge about a half mj, 
below, until new steel spans replaced the old. 

On my arrival at St. Louis next day, President Clay 
sent for me to hear the details. }, 
said seriously, ““This is a most proy; 
dential thing that has happened to me 


DESIGNING THE ST. LOUIS TERMINAL 


In 1891 the Terminal Association oj 
St. Louis, formed of the seven railroads 
having their terminals in that city, de 
cided to build a Union Station. Com 
petitive plans were asked for on spec 
fications prepared by Hubert Tausig 
chief engineer. I was asked to submit 
a design, but explained that I was to 
poor to take the chance. However 
the board of directors did not like any 
of the plans submitted, and a commit 
tee consisting of the chief engineers oj 
the seven railroads was asked to formu 
late a plan. When the committee met 


This Design Incorporates Pegram Truss of 200-Ft Span it asked me to prepare a plan. 


I studied the hydrographs of the river for a period of 
several years and was impressed with the fact that there 
were always three minor floods in the late summer, which 
was the low-water season when the sand bar stretched 
almost across the whole river bed. I told the contractors 
that unless they built the south river pier quickly their 
cofferdam would be washed out. They glanced at the 
magnificent sandbar, smiled sweetly, and decided to let 
the status quo continue. Their cofferdam was washed 
out three times, the periods of flood permitting them to 
get it rebuilt in each case just in time for the next flood. 

I had many interesting experiences while with the 
Missouri Pacific. Once while traveling by this railroad 
from Fort Smith to St. Louis, we arrived at Little Rock 
in the early evening to connect with the ‘““Cannon Ball’’ 
for St. Louis. I stood on the rear platform to observe the 
roadbed, as it was my first trip over that line. (I 
usually used the St. Louis and San Francisco Railroad for 
my visits to Fort Smith, as it was the shortest route.) 
We entered Little Rock by a bridge over the Arkansas 
River located very near the railroad station. The bridge 
was a combination structure, the chords and posts being 
of wood and the tension members of iron. The railroad 
was carried on the lower deck, and a wagon highway on 
the upper. I examined the bridge as intently as I could 
while the train ran over it at slow speed toward the sta- 
tion. As I looked, I thought I discerned the irregular 
line of crushed timber in the top chord. The “Cannon 
Ball’ was then ready to start, so as soon as our train 
stopped, I ran to the office and told the agent that I 
believed the bridge had failed and that he must not let 
the ‘Cannon Ball’’ leave until it had been examined. 
He said he would hold the train until I talked with their 
bridge engineer. The latter flouted the idea of the 
bridge having failed, saying that an excursion train, 
headed by two engines, had crossed it just before my 
train. We went to examine the bridge. The line I had 


My plans for the train shed called for 
a structure 700 ft long by 610 ft wide to cover 32 tracks 
It was not practical to build it without intermediate sup. 
ports, so I divided it into five spans. It seemed to m 
important to preserve the unity of the design, which hai 
not been done in any of the designs submitted. 

I designed the roof covering in the form of a circular 
arc. Along the crown of the arch a glass-covered sky 
light, 50 ft wide by 22 ft high, runs the length of the roof 
This skylight is a backbone, as it were, for skylights 20 it 
wide by 12 ft high, which extend down the sides of the 
roof at 20-ft intervals. The sides of the roof are alternate 
panels of glass and louvers, giving the appearance of ris 
from a backbone. While the design was planned to dis 
tribute light and ventilation, it accentuated the arch 
form of the roof. At the sides where the roof was low 
the columns were in the nature of vertical girders, which 
acted in conjunction with massive concrete foundations 
to carry the lateral force of wind on the roof to the 
ground, the intermediate columns being too long and 
slender to assist in this function. The width was divided 
into five spans of Pegram pin-connected trusses, the 
fish-bellied bottom chords of which gave the effect « 
being draped from the columns and thus did not detrac! 
from the appearance of the general arch form of the ro0. 

The building had a severe test in the great cyclone 
1896. It was in the center of the cyclone path; just - 
ft away, the wind drove a pine board through a 
steel-plate web. However, the train house suffered © 
damage—a fortunate circumstance as it proved a refust 
for people running from the destruction around it 
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rr Rezoning Vicinity of World’s Fair Si 
t ezoning Vicinity o orld s Fair Site 
tox k 
4 1 had A Review of the Regulations Adopted and the Principles Underlying Them 
he four 
Line the By Cuarves U. Powe t, M. Am. Soc. C.E. 
ifferent ENGINEER IN CHARGE, TOPOGRAPHICAL BuREAU, BOROUGH OF QUEENS, LonG IsLANnb City, N.Y. 
d up 
Bae W YORK became the pio- HE decision to develop 1,200 acres issue. Hence a stringent zoning of 
eer city in zoning in 1916, in the Flushing Meadows asa park, adjacent areas was inaugurated, 
t Clari vhen its entire area was and to locate the World's Fair there, re- and with the help of other city agen- 
Is. Hi ned by a committee of which quired a complete rezoning of the area. cies the Topographical Bureau of 
t prov Edward M. Bassett, Assoc. M. Am. It was obvious that the original “unre- Queens Borough began a rezoning 
to me «. C.E., was chairman. At that  séricted’ designation, adopted in 1916 study. The proposed changes in 
ne the section of Queens Borough when all New York City was zoned, zoning were adopted by the Board 
MINA » known as the World’s Fair site could no longer apply. In December of Estimate and Apportionment in 
ation ast marsh land that once 1935 Mr. Powell was appointed as head 1934. In all, they affected 6,715 
ailroads rmed the southerly part of Flush- of a committee to study the problem and acres—an area nearly one-half as 
sity. de » Bay —was zoned as an industrial formulate a solution. In the _accom- large as Manhattan Island. 
Tom egion . . panying article he reviews the history of Before Flushing Meadow Park 
n spe In 1919 the city entered into a_ thts rezoning project, and concludes with was definitely chosen as the site for 
Tense tract with the Brooklyn Ash a discussion of principles applicable to the World's Fair in October 1935, 
ore; val Company for the disposal soning in general. Tits paper was on the Park Department, under Com 
was ta shes gathered in Brooklyn. the program of the City Planning Divi- missioner Robert Moses, antici 
owever mpany bought an immense ston at the 1939 Annual Meeting. pating this action, had completed a 
like am ict of land, some 300 acres on the study of the marsh land and adopted 
ommit lushing Meadows, which for years afterward was known a park plan for it. On this land the World's Fair Cor 
neers he Corona Dumps. Neighbors around fought against poration laid out the Fair in a manner entirely consist 
» formu lumping of ashes, in which there was 10 to 15 per ent with the park plan, so that when the temporary Fair 
end { garbage and sometimes more, but the company _ buildings are torn down, a great park of 1,200 acres will 
tinued its practice. Consequently noxious odors and come into being. 
alled for bounded. Zoning that might have been proper if the Flushing 
2 tracks \bout 1934 the city bought the garbage incinerators Meadows had developed as originally proposed— that is, 
ate sut by the Brooklyn Ash Removal Company and as a manufacturing center—would obviously be improper 
d to me them went the Corona Dumps, which were turned for the territory adjacent to a great city park. On De 
rich had the Park Department for development. The cember 1935, the chairman of the Queensboro World's 
partment thereupon began to acquire additional land Fair Committee appointed the writer as head of a com 
circular ire out the park. The purchase of the dump mittee to study the zoning problem and to formulate a 
red ski the Flushing Meadows Park a vast quantity of solution. He was fortunate in securing as members of 
the rool f which some 6,708,000 cu yd were available for this committee Judge John M. Cragan, Harold M. Lewis, 
hts 20 ft y the remainder of the area. M. Am. Soc. C.E., George C. Meyer, and William T. 
3 of the 35 it was proposed to hold a World’s Fair to Yale. All these men had had much experience in property 
Iternate the 150th anniversary of the inauguration of development, and resided or operated in surrounding terri 
© of ribs Washington and of the beginning of constitu- tories. The committee worked earnestly and effectively 
d to dis ernment in the United States. With the de- on the problem, and held many hearings at which the 
he arch have it in New York Citv came the problem as opinions of property owners in the areas were considered. 
was low it should be located. Floyd Bennett Field in 
s, which x the Pelham Bay Park in the Bronx would 
ndations chosen had it not been for the city’s ownership 
F to the lushing Meadows covered with spoil available for 
ong and ‘» the Corona Dumps actually were responsible for 
; divided of the World's Fair at Flushing Meadow 
ses, the for the resulting expenditure of over 
effect 00 in that area for permanent improvements 
- detract rs, highways, bridges, and parks. 
the rool re the fair was proposed, a major system of 
rclone id been constructed through Queens Borough. 
iust 2 led Grand Central Parkway, extending from 
. it Nassau County to the south end of what is 
Tered 0 rld’s Fair site; Interboro Parkway, from 
a refug west into Brooklyn; and the Grand Central 
it tension, skirting along the west edge of the 
ing the Corona Dumps, and of Flushing Bay 
ro Bridge. The total length of this group of 
N mstructed with no grade crossings or red 
\ miles. AERIAL VIEW OF THE WORLD'S FAIR SITE AND ENVIRONS, 1935; 
' t the esthetic charm of these broadly land- FLUSHING Bay IN BACKGROUND 








vays and to prevent a detrimental type of 
elopment in their vicinity then became an 


The White Line Includes the Area of the Park at the 
Time of the Rezoning Study 
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y 
NEES Ee UNS REE Ee aaa generally 35 to 40 per cent of th, ) 
‘ ae Wee lot to be covered. Buidings in “F * 

Pea SS Sr zones must be set 15 ft back of th 

i Ag street line and must have a cleg 
space of 5 ft on each side of the Jo; am 
¢ y 1000 2000 The third designation cou 
€) , QR Scale in Feet “height,”’ which depends primarily - 

x \Y on the width of the street. [ft 08 
indicated by figures—'/2, */, | om 
and 2. For example, on a stree: - 
100 ft wide, where the height ¢. a 
signation for the property is 2 , be 
building can be built at the stree ven 
line to a height of 200 ft. Hoy. nis 
ever, a short distance back from res 
the building line, the structure cay chai 
be extended to higher levels. Thi F 
regulation is responsible for the y | 
building setbacks seen against the _ 
sky on Manhattan Island. bal 

Problems before the Worlds had 

Fair Zoning Committee were many te 

and varied. For instance, wha a 

should be done along the maiy ree 

traffic arteries leading through th — 

Fair site, such as Northern Boule. el 

vard, Roosevelt Avenue, an¢é saat 

Horace Harding Boulevard? (r a 

dinarily these would have bee s . 
zoned either as “unrestricted,” o “ay 

for “business use.’’ To avoid any bt 
depreciation in property values ese: 

along these streets, we decided t set 
zone them for ‘business use. ah 
ort ar alwa’ 
his would keep out undesirabk hice 

industries, yet would permit the ies 
owners to receive from rentals ; ee 
sufficient income to justify the in- Th 
vestments they had made in prop- eo 
i 35. Sof erty. -) wa 
Livers a By far the greater part of th aend 
seen a > sao > territory surrounding Flushing “aa 
oe] is eee t RS Meadows and the future park, we “Santen 
= he 2? ¥ BY SP decided, should be restricted so a to the 
Ser ah we fe ee & NAR to develop as the highest type oi Mis 
tie, ay, HY Orv ANS residential district. A general ruk lemmas 
) was accordingly formulated—that soneid 

Fic. 1. Vucrnrry oF THE WorLD’s Farr Site, AS REZONED IN 1936, wiTH NoTaTIONS in the area within 100 ft immed: lhe 

INDICATING THE OLD ZONING (FOR AN EXPLANATION OF THE SYMBOLS, SEE FIG. 2) ately adjacent to the Fair site, a Mead 
“F” or an “E” area designation resides 

It must be emphasized that large sections surrounding should be established. In the ‘‘F” area, where the mos and gi 
this new park were already “‘protected’’ in considerable highly desirable residences are usually constructed, the residet 


measure by existing zoning. Forest Hills and Kew 
Gardens, on the southwest, were already high-class resi- 
dential districts. Corona, on the northwest, has both 
industrial and residential areas. So has that part of 
Flushing adjacent to the Fair area on the northeast. 

In New York City, there are three forms of zoning re- 
strictions or designations. The first, ‘‘use,’’ is self-ex- 
planatory. Under this designation there are three classes 
in the area under discussion: residential, business 
(stores), and unrestricted (manufacturing of nearly any 
kind). 

The second designation, ‘‘area,’’ deals mainly with the 
percentage of coverage by buildings on a lot of a given 
size. In this designation there are now seven classes, but 
at the time the World’s Fair was zoned there were only 
de—"A,” “BB,” “OC.” “” “E, ane’? Tee Go 
designation is ““G.”" The 


« 
“A” area permits the greatest 
coverage and the “F,’’ at that time the lowest, allows 


















buildings could be erected to a height of about 75 ft, a 
though it will be possible to attain a maximum height 
of about 100 ft by setbacks. Along the main thoroug! 
fares, the property was given a business designation. 
The most important objection from property ownes 
that we met was to the “F”’ or “‘E”’ area designation 
Several large owners of property objected to these desig 
nations believing they would prohibit the construction “ 
profitable apartment houses. These particular owes 
had had no recent experience in apartment house © 
struction, and it was necessary for us to convince them 
that the apartments being built throughout the borout! 
were nearly all of a character to bring them under the 
“F” designation. This was true even in territory tha 
permitted a much larger coverage, as in “D’”’ and ‘t 
districts. Owners had found it profitable to constr 
their apartments with considerably more garden sp 
around them. 
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it ; difficult at first to con- 
Sin] objectors. One day we 
K of th 1c of them out to Flushing , Peer 1 000 2 000 
 & Clear ved them the apartments SCALE IN FEET 
the lot ted as an outcome of the Re CER 
Hon Fox Lane decision. Here : W LEGEND we 
rimiaril er of a large plot at the ee Ay — >». Da] REsiventiat Va 
t. It f Bowne Avenue and Lin ma CZ22) Business ‘STORES '*% 
(=: :..) RESTRICTED X 
t » Street had endeavored to con 
& street | an area designated as 
ight di ( apartment covering all of 
Ss that the zoning would al 
ae street he neighbors had opposed 
Hi . | had brought about a zone C ref ERiY\ ot 
ck fron se designating the territory as Ay \| Us 
ture ca Before this action was taken 06% /\ je, 
Ss. This the Board of Estimate, the Fox »? -—"® —™ | 9 
lor ti ; ati , ained : a / BOAY, 
ne Corporation had obtained a — \' J) a 
uinst t! ' week < an architer rA F ' 
ng permit, and an architect Yee { y a\ Bs Z 
.d planned the building. This \ AC “\ wag . 
World's ‘was taken to the highest AY a o-" a & 
. se W al Wee yA 177) “ 
re ma rtin the state. It was decided wy) we Ay > 
€, wh inless a considerable amount ‘ 
he ma sical work had been done be- 
ough tl roning Change took effect, 
n Bou wilding must conform to the 
ue, lesignation. So there was 
rd? Or hing for the company to do but 
ve be the building. However, 
‘ted, ipparent misfortune proved 
void at lessing, as Lincoln House be- 
| 1c one of the most profitable 
cided | rtments in Flushing and was 
= = fully rented. When the 
desiral rs were made familiar with 
rmut t e facts, they became advocates Fic. 2. ENLARGED Deralr or Fic. 1 
entals ur prop sal. rhe ‘‘Use’’ Designation Legend Is Shown on the Map. ‘“Area’”’ and ‘‘Height’’ Designa 
y the i plan for rezoning the area tions, Explained in the Text, Are Indicated by Letters and Numbers in Circles, 
In proj nd the Fair site (Figs. 1 and the Type of Line Composing the Circle Being the Same as That of 
vas presented, with the recom the Line Bounding the Area to W hich It Applies Old 
rt of t 5 eo . iF ie <4400 Zoning Designations and Limits Are Indi 
Flu hi ” a ot the committee, to cated by the Word “Formerly” 
a. igh President Harvey on 
park 7, 1936. He approved it and transmitted it A legislative act permitting the City of New York to 
ted si Board of Estimate and Apportionment, which on lease the lands of Flushing Meadow Park to the World’s 
L typ 936, adopted it without change. This was the Fair Corporation contained a provision that the city 
nerai r st single rezoning project to come before the Board for Board of Estimate could by ordinance control signs, bill 
ed nsideration since the original zoning resolution of 1916. boards, advertising devices, shows, exhibits, amusements, 
a e effect of the plan will be to insure around Flushing and parking cars in the area immediately surrounding 
r site w Park a development of the highest possible the World’s Fair. The act also authorized the prohibi 
signal lential character. It will, I think, stabilize values tion of tourists’ camps within one mile of the World's 
the - ud give us finally one of the most orderly and beautiful Fair district in Queens County except where this ban 
cle rs lential sections in the entire Borough of Queens. might be set aside by the Board of Estimate 
iv it, @ 
m height A | wr iy ' = 
‘horoug! ~~, Lg . If , Tt 
10i0n | 2 } < . ~ a J 
y owners ' f : 
iynati I 
ese desig 
ructiol 
ir owners 
ouse cul 
nce thet 
» horoug 
inder | » ts . 
tory th 1s Be | Age *- a et, fo 
- — ee —-— ‘ 2 . 
peat =o . ae ns ete iW 
1 Sf \ 


& Farr, FLUSHING MEADOW PARK WiLL BE DEVELOPED IN ACCORDANCE WITH THE GENERAL PLAN SHOWN HERI 
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Cuere Is Lirrce Estwetic CHARM IN APARTMENT HOUSES OF THE 
[vee PERMITTED IN A CLAss ‘‘C"’ AREA 


Che Commissioner of Parks was delegated by the 
World’s Fair Committee of the Board of Estimate to 
draw up an ordinance in accordance with the legislative 
act, and in May 1937 it was transmitted to the Board of 
Estimate. The resolution laid out the territory to be 
affected by the ordinance, a strip generally about a half 
mile deep all around the Fair. Of course, this ordinance 
is of a temporary nature, effective only during the Fair, 
and should not be confused with regular zoning. It was 
very unpopular, especially in the areas zoned as unre 
stricted, and was strenuously opposed before the Board, 
but nevertheless was adopted on September 27, 1937. 

Previous to the presentation of this resolution, it was 
rumored that syndicates were attempting to obtain con- 
trol of all advertising space outside the Fair itself but 
visible to Fair visitors. It was realized that the hills 
around the area are high enough that large advertising 
signs and displays set up on them not only would detract 
from the scenic cffect of the Fair, but also might conflict 
with the Fair's night displays. 

It is realized that this temporary ordinance is going to 
be difficult to enforce if legally opposed by the owners, 
especially in the unrestricted areas. The triangular area 
just east of the parking field and south of Northern 
Boulevard is a case in point. This area had been left 

unrestricted” in the 1936 rezoning, but it fell within the 

limits affected by the 1937 ordinance. The Board of 
Standards and Appeals, I think, will without exception 
approve the application for the parking of cars there 
Che Board's action in this regard will presumably be 
governed by the anticipated results of court action 


FAIRNESS A BASIC PRINCIPLE OF ZONING 


Now a word about zoning in general, with particular 
reference to the principles that governed the committee 
in its work. Riding rough shod over property owners, 
on somebody's theory that it might better mankind, 
never should be done; and if it were done it probably 
would not stand the test of the courts 

In the recent Linden Boulevard case in Brooklyn, 
Judge Lehman of the Court of Appeals cited the case of 
the Pennsylvania Coal Company v. Mahon (260 U.S 
393,415) as follows 

“In the prevailing opinion in that case Mr. Justice 
Holmes pointed out that ‘the general rule at least is, that 
while property may be regulated to a certain extent, if 
regulation goes too far it will be recognized as a taking.’ 
Whether a regulation does go too far is a ‘question of 
degree—and therefore cannot be disposed of by general 
propositions.’ ’ 

Justice Lehman further stated: “And here Mr. Justice 
Holmes gives warning that we are in danger of forgetting 
that a strong public desire to improve the public's condi 
tion is not enough to warrant achieving the desire by a 


change.” 
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shorter cut than the constitutional way of paying | r th, 
From these words of Mr. Justice Holme 
Judge Lehman concluded that ‘An ordinance 
permanently so restricts the use of property that 
not be used for any reasonable purpose goes, it is plaj 
beyond regulation, and must be recognized as a taking 


the property. 


‘Even so, it is conceded that prognostication that th, 
district will in time become suited for residences ress 
upon hope and not upon certainty, and no estimate ca, 
be made of the time which must elapse before th: hope 


becomes fact.”’ 


When zoning is carried too far it will fail, and in fae 
result in the taking of property. The hope that a p, 
striction will result in a profitable new use is insufficien; 
to sustain a curtailment of property rights under tly 


guise of zoning. 


Further, the zoning of property of ‘‘Peter’’ for the sok 
reason of benefiting the property of ‘‘Paul’’ has not beep 
found valid by the courts. The writer believes this wij 
hold for public property as well as private. The prooi 
should be not that the restriction will protect the pubjj 
park, but that the park will make private land reasonab| 


suited for the restricted use. 


In general practice, zoning has been and will be guid 
by property values considered on a large scale, and wit! 
out minor variations for the benefit of individual cases 
Such cases should be taken care of by a board of appeals 
without such a board, with power to grant exception 
where unnecessary hardships in zoning occur, all zoning 
would fail. Of course, an unrestricted lot in the midd\ 
of a residential section would be of great value to th 
owner. But it would damage other property in th 
neighborhood many, many times what this extra 
might be. When, on the other hand, a neighborhood i: 
general would be rendered more valuable through a ney 
designation, it is probably proper to bring that desig: 


tion about. 


Zoning must be fair. In rezoning the vicinity of th 


vhic n 
Car 


Fair site, the committee left unchanged the original 
restricted and business’ designation of the park area 


self. This area was in process of being condemned, a 
the committee believed it would be entirely unfair | 
change in advance the value of the property by a legis 
lative act in order to reduce the cost of the condemnatic 


LiIncotN House,” A Criass “F’’ AREA DEVELOPMEN’ 


DEMONSTRATED THE PROFITABLENESS OF LEAVING P 
oF GARDEN SPACE AROUND THE BUILDINGS 


to the City of New York—that is, reduce the amounts‘ 


several owners would receive for their property 


In zoning ene must always bear in mind that 


dealing with the property of others—often with the ent 


best [of 


ore UN 


life savings of an individual. That the change 's 


the greatest number is not sufficient excuse to 1g! 


rights of the small, or even the large, property ow 


valu 




































T the 
=| Imes 
vhich 
Car Ca 
S Plain Made for Improvements in Operating Technique 
aking 
By HerBert L. Wuire, Assoc. M. Am. Soc. C.E. 
that th rary ENGINEER, PuysicaL PLAant DeparRTMENT, UNIVERSITY Of 
eS rests 
ale Car of T H , 16, F high school 
he hope ore, who drowned in a swimming pool here yes 
was termed ‘‘accidental’’ today by a coroner’s 
in fact Searchers found his body at the bottom of the 
at a re Vewspaper clipping 
ufficient RE is food for thought in the word ‘‘searchers,”’ 
der the ich indicates that the water in the pool was so 
ty that it was necessary to hunt for the body. 
the sol 11 had been swimming in a properly equipped 
10t been rated artificial swimming pool, he probably would 
this will live, for the life guard could have seen the boy 
ne pron ottom and rescued him before it was too late. 
€ publi deaths have occurred under similar conditions, 
sonab) swimming pools are still permitted by their owners to 
; nace to the public, even though they have suf 
4 ae quipment to keep the water in a safe sanitary 
nd wit! .. This situation is possible only because par- 
al cases ot aware of the true condition of the pools, and 
— upon the infrequent visits of public health 
ceptor ils to keep them safe. 
arr, henever an organization, be it a park board, school 
> middh r club, constructs a swimming pool for recreation 
E to ction, it seems that it should have and should 
fn responsibility to maintain the pool in good condi- 
rdery [here should be no compromise. Either the 
rhood uld be operated so as to furnish reasonable pro- 
hat the bathers, or else it should be closed. 
desig <cuse given for not maintaining a swimming pool 
slack of finances. In many cases this excuse is 
4am For instance, at one recently completed pool, no 
nal was spared to provide adequate means for 
— the water, but not one cent was available to 
ned nstruction for the janitor in the operation of the 
wart nt, in the standards required for bathing places, 
fc, legis the chemical tests needed. The only information 
mna 


| came from the local plumber and various equip- 
ilesmen, none of whom had ever operated a pool. 
water in most modern artificial pools can be main- 

ed crystal clear and in good sanitary condition by 
neans of a system whereby the water is continuously 
rawn off from one end of the pool, filtered, heated if 
sterilized with chlorine, and returned to the 
wsite end. This system is so efficient that after 
water has passed through the cycle several times, it is 
learer and of more satisfactory quality than fresh water. 
small wonder that swimming pools frequently 
a source of infection and a likely place for acci- 
iuse few operators have a clear conception of 
em. They should look upon the pool as a 
ried body of water, to which two things are 
dirt and germs are being added by bathers 

by the wind, and (2) dirt and germs are 

ed by the filters, vacuum cleaner, and 
‘he only way to improve a cloudy water is to 
rt being carried in-—or increase the rate of 


ecessary 


nere 





operator tries to find a magic compound 
n of which will immediately make the 
d sparkling, regardless of the condition of 
lters, and sterilizers, or of the amount of 
ried into the pool. When the pool becomes 


Swimming-Pool Control 


cr, L’nsanitary Operation Too Often Condoned by Public; Suggestions 


Ittinors, UrBANA, ILL. 


cloudy, he starts dumping in more 
alum, which makes things worse. 
Then he decides there must be 
algae in the pool and he throws in 
some copper sulfate. The more 
material he puts in, the worse the 
pool becomes, and finally the water 
is just about as clean as dirty dish 
water. How much _ simpler it 
would be to refrain from throwing in more and more 
material, which places a greater load on the filters, 
and instead merely reduce the amount of dirt being car- 
ried in. 

The quantity of fine dirt brought in on the bodies of 
bathers is amazing. A pool in perfect condition can be 
spoiled in one afternoon by bathers who use it as a 
common bath tub—instead of as a source of healthful rec 
reation. The same number of bathers would have little 
effect on the water if they would take a hot soap shower 
bath before entering the pool. It is interesting to note 
that while managements and bathers are concerned about 
using footbaths to prevent the much-publicized ‘‘athlete’s 
foot,’ they do not seem aware of the more dangerous 
germs and filth carried in on the body in much larger 
quantities when hot soap showers are not required. 

Within the last few years the importance of proper 
swimming pool control has increased owing to the large 
increase in the number of pools as the result of CWA, 
WPA, and PWA activities. These pools are controlled 
by local park boards, school boards, or clubs—which 
usually expect the janitor to operate the equipment with 
little if any real instruction in sanitation or water treat 
ment. Yet the standards for turbidity are more strict 
for pool water than for drinking water, and the water in 
the pool should comply with bacteriological standards 
for drinking water. The operators do the best they 
known how, but the results are frequently poor. 

It certainly is not in the interest of public safety to 
permit a swimming pool to be opened to the public 
without a manager or operator entirely familiar with the 
American Public Health Association's standards for 
swimming pools. The first thought that occurs to pre 
vent this is to enact legislation to license swimming pool 
operators. It seems as though most license schemes are 
devised, not solely for public good, but to keep the 
“ins in and the ‘‘outs’ out. However, some method 
should be devised to insure the maintenance of swimming 
pools in a safe sanitary condition. It is possible that 
public health departments could work out a correspond 
ence course to be taken by prospective operators befor« 
pools can be opened to the public. 


VACUUM-CLEANING THI 
OF A Poo! 


The Water in This Installation Mor« 


Than Satisfies the Clearness 


EXAMPLES OF INEFFICIENT OPERATION 


A number of interesting examples of inefficient opera 
tion have been reported to the writer by various ob 
servers. At one pool, no attempt was made to test the 
water to learn whether enough chlorine was present to 
kill the germs, yet not so much as to hurt the eyes. 
Instead, the operator threw in some chloride of lime every 
day, and once a week, if the report of the weekly bacte 
riological analysis was unfavorable, he threw in a double 





BoTrTroM 


Re 


quirements for Drinking Water 
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amount. Additional bacteriological analyses were not 
made after unfavorable reports. The filters were only 
one-fourth as large as they should have been, and the 
chemicals made the pool so cloudy that an object could 
not be seen a foot below the surface. 

At another pool where in previous years there had been 
two deaths due in part if not entirely to the opaqueness 





FiLtTeR Room (Lert) AND Pump Room or A WELL-EQuipreD Poo. 
Around the Walls of the Pump Room, Left to Right, Are the Pool 
Heater, Circulating Pump, Chlorine Testing Outfit 
(on Table), and Chlorinator 


of the water, no attempt was made to adopt a reasonable 
program to prevent the recurrence of such a calamity. 
Hot soap showers were not available; bathing suits were 
not laundered and sterilized; algae were permitted to 
grow; the chlorinator was run only part of the time; and 
reports of chlorine tests of the pool water were faked. 

A third organization made little serious attempt to 
prepare to operate a new pool other than to fill it with 
water. After about a month's operation, the water was 
opaque; a pH comparator was being used to determine 
chlorine; no hot soap showers were being used; bath- 
ing suits were not controlled to insure cleanliness; copper 
sulfate was added to the water although no algae were 
present; pH bricks were added although none were 
needed; the attendant did not know how to backwash 
the filters properly; a cross connection existed between 
the swimming pool water and the drinking water; the 
chlorinator was run at the same rate for eight hours every 
day, regardless of the load imposed; the operation of the 
chlorinator, with its 100-lb cylinder of chlorine, was 
entrusted to an inexperienced man; and no gas mask 
was available to use in case of trouble. It would be a 
very serious matter if a leak or break should occur which 
would permit chlorine to trap the attendant and possibly 
many persons in the pool, locker, or shower rooms. 

A fourth pool had cloudy water owing to the lack of 
hot soap showers, and the addition of large quantities of 
water containing iron. The operator wished a blue 
water and added copper sulfate frequently on the theory 
that it would produce the desired results. He did not 
know that a clear blue color is automatically obtained 
when the water is made clean and pure. 


PERTINENT SUGGESTIONS FOR OPERATORS 


Rather complete standards for both construction and 
operation have been prepared by the American Public 
Health Association in conjunction with the Conference 
of State Sanitary Engineers, and also by some of the 
individual states. However, these standards could be 
improved by adding a few operating suggestious to 
assist the men responsible for maintaining pool equip- 
ment. To partially supply this deficiency a few sugges- 
tions are given in the following paragraphs. 

Color. Where the fresh water admitted to a pool is a 
dark grass green owing to the presence of a small amount of 
iron, the color can be changed to a beautiful light blue 


Vou. 9, No; 
by simply overchlorinating until about 5 ppm of residual 
chlorine is present. Bathers cannot be in the water, ¢j 
course, when the chlorine content is high. The wat, 
may be dechlorinated with sodium thiosulfate, or th, 
chlorine content will drop unaided if a few days’ time j 
available. 

Algae. Algae can be controlled very satisfactori}, 
by overchlorination. This has the advantage that th 
entire system—pipe lines, filters, and so forth—« 
sterilized. It has the disadvantage that the pool must ly 
closed when the chlorine content is too high. 

Chlorine. It seems to the writer to be a better policy 
when testing for free chlorine to use an 0-tolidine soly. 
tion containing excess acid as suggested by D. Taryiy 
H. R. Todd, and A. M. Buswell (““The Determination »' 
Free Chlorine,’’ Journal of the American Water Wort 
Association, Vol. 26, page 1662). This test will prever 
any appreciable amount of false color if read at the end oj 
5 minutes, and using it will be more satisfactory thay 
telling an operator what to do if he has a false color 
because he may not know that he has it. 

Fresh Water. Large quantities of fresh water adde 
to the pool frequently increase the color and turbidity 
because the quality of the fresh water is not as good a 
that of the water in the pool. If the filter equipmen 
and the operation of the pool are satisfactory, the health 
department will sometimes permit the drains from th 
overflow section to be connected to the recirculatioy 
system, so as to save water. This will make the a 
dition of large quantities of fresh water unnecessary 

Turbidity. When the water unexpectedly become 
cloudy, it is just as important to check the amount of dir 
being carried into the pool as it is to check the valve 
the alum, and the filter sand. 

Filters. All filter valves should be operated slowly : 
prevent upsetting the graded gravel. The sand strain 
ers in the bottom of the filters frequently becom 
clogged after a number of years, and the sand and 
gravel must be removed and the strainers cleaned. 

Pool Cleaner. A vacuum cleaner or sediment r 
mover used for cleaning the bottom of the pool should x 
designed with the nozzle about '/, in. from the floor 
This results in a more thorough cleaning and a saving 
in water. 

Adjustment of Chlorine Content. If the chlorine on 
tent of the pool water must be increased without delay 
this can be done by adding a clear solution of calcium 
hypochlorite. The chlorine content may be reducei 
with a solution of sodium thiosulfate. 

‘Elbowmeter.’’ Many old installations had no metho 
to determine the rate of filtration or recirculation. + 
long as the pump operated and a little ripple appeare: 
near the water inlet, the operator was happy. !* 
measuring the flow, W. M. Lansford, Assoc. M. Aa 
Soc. C.E., has suggested a simple U-tube or differenti 
gage to indicate the difference in pressure between 
inside and outside of a standard pipe elbow, or the pre 
sure loss due to friction in a short length of pipe in & 
circulation line. Such a device will prove very use 
because it tells when the circulation rate is retarded ) 
clogged filters or some other obstruction. 

In Illinois the State Department of Public Healt! ® 
doing excellent work in raising the level of sanitation * 
swimming pools by inspecting and grading pools, an 
by conducting operators’ conferences. Of course, Pp" 
ress is limited by the rate at which operators can abs" 
knowledge; in some cases progress is quite satisiact’" 
and in others it is disappointingly slow. Hower 
efforts of this type will do much to help solve the proo™ 
of poor swimming pool operation. 



















gran 
Fou 
dam 
repo 
in th 

P 
to P 
duit: 
Univ 
lhe 
sion 
pipes 
mete 














data has been collected, and 
these data are now being ana- 
lyzed. We are now attempt- 
ing, by the analysis of 100 
or more frames of motion pic- 
ture film for each rate of flow, 
to determine at various points 
in the plane of the conduit 
axis the magnitude and direction of velocities and also 
the changes in those velocities (see Figs. 1 and 2). In 
this way we are attempting to make direct quantitative 
observations of the turbulence intensity at various points 
throughout the expanding conduit, and to put to a severe 
test the methods of measuring velocities in a conduit 
where the flow is undisturbed by direct insertion of in- 
This is a slow and tedious process, but it is 
one which seemed essential at this stage. 

A. A. Kalinske, instructor in mechanics and hydraulics, 
has collaborated in the study, and during the year he 
. R. Van Driest, Jun. Am. Soc. 
C.E., and A. R. Luecker, graduate students in hydraulics. 
“Traveling Waves on Steep Slopes,”’ 
H. A. Thomas, M. Am. Soc. C.E., Carnegie Institute of 
During the past year work 
has been concentrated on a study of traveling waves and 
bores in a channel of trapezoidal cross-section. (During 
the two previous years the studies were confined to chan 
A special steel channel 
was constructed, having a length of 92 ft and a trapezoidal 
cross-section with a base width of 0.5 ft and 45-deg side 
slopes. This channel was suspended from the roof trusses 
of the building by wire cables with counterweights, so 
that its slope could be easily adjusted to any value from 
A new centrifugal pump, having a 
capacity of 1.75 cu ft per sec, was installed to deliver water 
to the upstream end of the channel, its discharge being 


An adjustable inlet gate, opened and closed periodi- 
cally by an electric motor, was placed at the channel 
inlet and served to create trains of traveling waves or 


A very desirable feature of this apparatus, in compari- 
son with that previously used with rectangular channels, 
This feature was 
especially useful in studying the question whether the 
height of the waves would tend to increase or decrease 


The actual experimental work was carried on by John 
Daugherty, with the assistance of several under- 
graduate students paid from National Youth Adminis- 
Mr. Daugherty worked on this project 
as his thesis in partial fulfilment of the requirements for 
the master’s degree. Many experiments 
were run to determine the heights and 
velocities of traveling waves in this 
channel at various periods, discharges, 
and slopes, and the tendency of these to 
increase or diminish in height as they 
traveled downstream was studied exten 


Numerous photographs of the waves 
were taken, many from a position verti 
cally over the channel. The 45-deg slope 
of the channel sides made it possible to 
determine the profiles of these waves 
directly from the surface width of the 
water in the photographs, thus obviating 
the necessity of constructing glass ob- 
servation windows in the channel sides. 


. a. » Hn ° 
‘ctw MF) th Annual Report of Special 
vers 16 Hydraulic Researcl 
orth fm Committee on Hydraulic Kesearch 
S time js 
As Prepared for the 1939 Annual Meeting of the Society 
Sfac tori) 
a LEVIOUS reports of the activities of the Special 
1 must hy ommittee on Hydraulic Research have been 
ublished in CrviL ENGINEERING for March 1937 
ter poli page 195) and March 1938 (pages 194 196). _During 
Sine aol 3s the committee made further progress toward the 
cen jectives set up in these reports and initiated additional 
‘natios search. A meeting was held at the hydraulic labora. 
ler Work the [ . 5. Bureau of Reclamation, Denver, Colo., struments. 
1 prev July 15-16, 1938. All members and one cooperating 
he end member were present. Jacob E. W arnock, Assoc. M. 
ory tha im. Soc. C ., hydraulic research engineer, U. S. 
ee enles Bureau of Reclamation, was appointed to membership — has been assisted by E 
the committee to represent the Bureau of Reclama- 
er addei Francis M. Dawson, M. Am. Soe. C.E., dean of Project 67-b. 
turbidity the College of Engineering, State [ niversity of Iowa, Hi 
= on d wa City, was asked to serve as a c¢ operative member Technology, Pittsburgh, Pa. 
quipm 7 nnection with a new research project on the simul- 
he healt taneous flow of fluids and gases in pipes. . | 
from | the committee also purchased a 128-frame motion ' 
ecules cture camera that will be available in turn at all the _ nels of rectangular cross-section.) 
the research projects under way, 
vecessar J. C. Stevens, M. Am. Soc. C.E., as chairman of the 
ee ew Subcommittee No. 2 on Symbols for Hydraulics 
mt of dr i the American Standards Association, reported that a 
wal mmittee of 16 members had been formed. Subcom 
mittees are setting up tentative lists of symbols under 0 deg to about 8 deg. 
shiienhn subheadings: general symbols, theoretical hy- 
sl eine raulics, hydraulic structures, and hydraulic machinery. | 
i first three have been completed. A list of symbols measured by a venturi meter. 
aur las been selected by the Hydraulic Research Committee 
af tself for use in the proposed manual on hydraulic re- 
ircn 
eee (he scarcity of published information on the compari- _ bores. 
the fi of performance of model with prototype was empha- 
en ed, and in several cases the committee has written 
; ters directly to those in charge, urging publication of | was the greater length of the channel. 
rine re sults rhe committee has also taken steps to see that 
est: dele facilities for testing prototypes are included in the con- 
f ealin struction program. as they traveled downstream. 
redu FUNDAMENTAL RESEARCH PROJECTS Ww 
—— (he committee wishes to acknowledge with gratitude 
ion grants Of financial assistance made by the Engineering tration funds. 
appear foundation toward the support of the continuing ‘‘Fun- 
D) amental Research Projects.’ Progress 
M. An reports on these projects are presented 
‘ferent the lollowing paragraphs: 
wee! Project67-a. “‘Conversion of Kinetic 
the pres Potential Energy in Expanding Con- 
pe in| duits, F. T. Mavis, M. Am. Soc. C.E., 
a niversity of Iowa, Iowa City, Iowa. ! 
onde tests of a transparent conical expan- sively. 
in. long connecting transparent 
Healt pectively 3 in. and 5 in. in dia- 
tati ive been completed, and tests 
ale ‘a sudden expansion are also substan- 
ree uly complete. Similar expansions of 
- ae cross-section mounted be mg ee ee eel 
tisfa pe it plates of transparent pyralin  prayes rrom Watch MAGNITUDE 
How ») been constructed and tested, 60m Diescrion oF VELOCITY AT A 
pI studies are being continued. POINT WAS DETERMINED AS A 


{ photographic and statistical 





FUNCTION OF TIME 


The experimental results and their 
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- 
analysis are givenin Mr. Daugh- 3 03 cross-section as the main c).ap. 
erty’s thesis, which is on file in eee nee + nel. The data collected in the 
the library of the Carnegie Insti- % performance of these ex) er). 
tute of Technology and with the , , & ments may be classified in the - 
secretary of the committee. 5 0 7 “a following groupings: (1) stud y of 
Project 67-c. ‘Phenomena of & 79 tractive force and equilibrium 
Intersecting Streams,’ M. P. s i slopes for various rates of sand 
O'Brien, M. Am. Soc. C.E., 1 012 transportation; (2) contour ree. 
University of California, Berke- 2 js = ords at the confluence for cach 
ley, Calif. The work on open ; OS Z Z series of observations: (3) 
channel intersection has been do ia, oe Oe will i mechanical analyses of bed sedj. 
suspended for the present and | | 7 ‘io a ment; (4) records of current pat- 
attention is being directed to ng 3 terns at the current confluence. 
intersections of closed conduits. The experiments thus far haye 
There were so many variables in been quite broad and sweeping 
the open channels that it was 16.2. Typicat ANaLysts or PHorocrapnic Data FROM jn an effort to realize the focal 
thought better results would be - EXPANDING CONDUIT ; _ points of interest and to deter- 
secured by studying closed chan- pale "Y rar v* Are Respectively Mean Square Devia- mine specific methods of attack. 
nel intersections first. s elocity at a Point in the Section Measured Based ren : my 
. Parallel to and Normal to Axis of Tube ased upon the studies made 
During the past year, flow during the past year, a new piece art 
in open flumes intersecting at various angles was exten- of apparatus has been designed so as to eliminate some oj de: 
sively studied, and two theses and one special report were _ the shortcomings of the original experimental set-up. The the 
prepared and are on file with the committee. The prin- new apparatus is situated in the recently completed St. mi 
cipal result secured was to point to the necessity of a Anthony Falls Hydraulic Laboratory, where water will 
study of closed conduit intersections before continuing be diverted through the apparatus direct from the hy 
with those of open conduits. river. The main channel in the new set-up is 3 ft wide. a 
Project 67-d. “Curves in Open Channels,” C. A. Bre 
Mockmore, M. Am. Soc. C.E., Oregon State College, NEW PROJECTS 2s 
Corvallis, Ore. Considerable data have been taken on _ Tre P ‘ F , on 
velocity measurements at various sections of the bend of Project = Sand g. ‘ Am Resistance to Flow of Water in suy 
a rectangular section |S in. wide and of varying depths so peer 9 L. St ‘ = wee. oa. pre 
up to 10 in. These data have been plotted into curves 7 Seer ae ae. Cae Laws iquids and | 
showing the conditions of flow. Gases in I ipes,’’ Francis M. Dawson, M. Am. Soe. C.E., i 
A mantteemeticel anaivels. Neeed en chearved condi- dean of College of Engineering, | niversity of Iowa, Towa f 
tions of flow at a section half way around a 1S0-deg bend, City, lowa. ‘U. S. Bureau of Reclamation, Denver, Colo 
has been made. Relative values of the acceleration and J acob E. Wernock, hydraulic research enquieer. , 
angular velocity at various points in the section were _ Phis is a three-way attack upon the problem of flow oi 
ce ymputed and plotted for comparison. wanes in steep open and closed channels, together -_ - A 
An auxiliary bend 4 by 4 in. in section, and similar to associated phenomena of entrained air. Studies will be of 
the larger channel, has been constructed and tests are made on field structures by the U. S. Bureau of Reclama | 
being made in an attempt to evaluate the effect of the tion, on open channels at the University of Minnesota, we 
bend on the backwater curve. Curves of different radii and in closed channels at the University of Towa. As - 
esti the: Sesetie Beil tes Cis Gant the data become available, they will be freely inter wo 
The motion picture camera purchased by the Special changed and studied. B. 
Committee has been in use on this project. Globules of MANUAL OF HYDRAULIC LABORATORY PRACTICE: vile 
a mixture of xvlol, n. Butyl Phithalate, and a dye, “Sr ; ey ae . vex 7 . 
“4 ; : ABSTRACTS OF TRANSLATIONS les 
having the specific gravity of the water, are being used ue 
to define the velocities on the film in both direction and The first draft of the proposed manual, 102 pages, was r 


magnitude in various parts of the section as the water 
flows around the bend. 

Project 67-e. “Sedimentation at the Confluence of 
Rivers,” L. G. Straub, M. Am. Soc. C.E., University of 
Minnesota, Minneapolis, Minn. The principal objects 
of this investigation are to determine: 

|. The geometrical shape assumed by the bed at the 
confluence with particular reference to sand bars and 
local disturbances, and their variance as the controlling 
conditions were altered; 

2. The distribution and sorting of grain particles in 
the bed sediment, whether according to some definite 
plan of uniform gradation or merely as a heterogeneous 
grouping for each run; 

3. The nature of the surface and subsurface currents 
at the confluence; and 

1. The possibility of determining the tractive force 
and sediment characteristics for a given sand in the ap- 
proach and discharge channels. 

In past years studies have been confined to an experi- 
mental flume measuring 60 ft long, 2 ft deep, and | ft 
wide with a branch channel 18 ft long and of the same 


















completed, and was discussed at the annual meeting o/ 
the committee. It was decided to add a discussion 0! 
“Limitation of Models’ to the section on “Distortion 
of Models." All members of the committee have r 
viewed the draft. Dr. Straub, who is acting as editor, 
assisted by C. E. Bardsley, M. Am. Soc. C.E., is prepar 
ing the final draft for mimeographing. The next draft 
is to be mimeographed and sent to interested persons 
for comment. 

A second series of abridged translations of worthy for 
eign articles on hydraulics was authorized. E. F. Wilse) 
Assoc. M. Am. Soc. C.E., of the U.S. Bureau of Recla 
mation, had studied and indexed a number of worthy ar- 
ticles. Starting from this list, together with suggestions 
received from 25 interested persons, the committee se 
lected 10 papers for abstracting and publishing under 
the immediate supervision of D. P. Barnes, Assoc. M 
Am. Soc. C.E. 

Respectfully submitted, 


SPECIAL COMMITTEE ON HyDRAULIC RESEARCH 
]. C. Stevens, Chairman; Cuicton A. WRIGHT,¢ - 
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br um Grading Plan and Compensation Schedule for Civil 
) ind “~ . . ** . . 
ar Fe Engineering Positions —First Three Professional Grades 
W cach 
eal A Report of the Committee on Salaries, Presented to the Board of 
nt pat Direction, American Society of Cwil Engineers, st, January 1959 
lux nce e 
ar have Grading Plan for the First Three expressing engineering decisions in drawings; and skill 
reeping Professional Grades and dexterity in the use of such knowledge. 
, No FOREWORD (3) As to specialized qualifications: Special courses, or 
attack ; outside study, in engineering subjects germane to the 
made (he first three grades above the sub-professional level specific work, or experience on work in the sphere of 
W piect re numbered from the lowest to the highest and each is specialization, and knowledge and skill in the subject 
ome of iescribed by means of a grade definition. The scope, and matters and techniques involved in such work com- 
p. The the upper and lower limits, of each gr ade are to be deter- mensurate with the general knowledge and skill requi- 
ted - mined ae bao grade hays MOR site for the grade. 
er will Each grade definition is written in terms of the duties . : : — rr 
mth haracteristic of positions properly to be allocated to the = Ra cilhad bo “> by pee pA en 
wide rade and of the qualifications consequently deemed rea pt! nes oF omg : e fo ory te — 
necessary in a person fitted to enter upon the performance of ae peat . wrens hey Aa eee Ing ae aca 
f the duties of such positions. Each grade definition is ¥ bl eugene Sold of nce ape. pepe Ae tag il 
ater il supported and clarified by examples of duties of positions — ~~ "98 ae OF peac a a i iy yo yg are 
lesota, oroperly to be allocated to the grade. typical of positions properly allocated to the grade: 
ds and In interpreting these definitions, reference should first (1) In surveying processes: Under higher technical di- 
, Ae be had to the last section of this report for definitions rection, but with some latitude for independent action 
: Colo. { terms used in special or technical senses. and judgment under approved policies and standards: 
we Individually, or with one or two assistants, making 
flow of Grade I—Grade Definition observations and gathering and recording data for 
vith its ; +) on . igineering reports and other technic b- 
will be \. Grade Described % Terms of the General Nature lishing ian aa grades; and doing pobre an 
lama / the Characteristic Duties: Grade 1 includes all posi- ae » jnuatiole the une of transite. levels 
resota tions the duties of which involve civil engineering work pon. agp a 8 th 2 sin 2 
a. As if least professional difficulty and responsibility, as such SE ee ee eee eet eee 
ies ocak: 10 daitiendl ae : ° bility for the technical soundness of the methods 
; used and the accuracy and reliability of the observa- 
B. Grade I Described in Terms of the Minimum Requi- tions and results. 
e Qualifications: The positions of Grade I are further Having charge of a small survey party on location, 
te scribed with respect to the minimum qualifications topographic, hydrographic triangulation, and other 
—— requisite for the satisfactory performance of the duties property or control surveys, or any of them, not 
ing 0 haracteristic of them, as follows: involving especially complex or otherwise difficult 
jon As to general education and experience: (a) Gradua- problems, and of computations and calculations in 
ortior tion with a degree in civil engineering from an engi- connection therewith; with the aid of the party, de- 
ve rr neering school on the accredited termining, marking, and recording 
-ditor list of the Engineers’ Council for y nang report és the result of more than elevations, lines, grades, contours, 
~ aw" Professional Develo t, or (db) wo years of intensive study on the and limits of properties: laying 
drai ot part of the Society's Committee on =~ Pi, ig 
‘caine completion of the twelfth school Siieiie “Se nnn tin ieee ide are- out angles and curves; platting pro- 
grade, additional self-improve- 7. "> egg oi) ; ; files and taking cross-sections; estab- 
” ment through study of technical f aot na grades of Pre :; Bye geen lishing, recording, and indexing sys- 
ilse aes subjects, and three ae aimande af tiestianae of al tems of bench marks, other monu- 
Recla years of experience on engineer- graduated civil - eso pater is de. ™ents, and levels; securing and 
hy ar ing work, or (¢c) any equivalent ar te " : -n federal recording data as to conditions of 
soe combination of education and **8"éd lo apply equally fo men oe ound soil and other facts bearing 
0e 9 simericnaia state or municipal, and private employ. Stoune : pee 
under | The Board of Direction now places it © designs and estimates; searching, 
c. M 2) As to general knowledge and before the profession for appraisal, and Verifying, and interpreting old sur- 







(ood working knowledge 
hematies through calculus, 

properties of materials 
used in construction, of engi- 
I specifications, and of the 
s and practices followed in 


informed, constructive discussion is in- 
vited. 

The Committee on Salaries consists 
of E. P. Goodrich (chairman), A. B. 
McDaniel, E. O. Griffenhagen, Arthur 
Richaris, and J. E. Root. 


Il! 


vey notes; personally exercising im- 
mediate responsibility for the ac- 
complishment of work by the party, 
for the technical soundness and 
compliance with prescribed stand- 
ards of the methods used, and for 
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the accuracy and reliability of the results; per- 
sonally planning, assigning, and supervising the 
work of the party, and participating in such work, 
principally by performing the more difficult and 
responsible tasks such as those of operating instru- 
ments, recording and platting field notes, and pre- 
paring reports. 

Serving as assistant chief of a large survey party on 
simple or routine surveys, or a small one on com- 
plex or otherwise difficult surveys; as such, partici- 
pating in the work of the party by operating instru- 
ments and carrying out other assigned details, 
principally involving the more difficult and respon- 
sible phases of the work, as by assisting in the plan- 
ning, assigning, and supervising of the work, and by 
substituting for the chief of the party in his absence. 


(2) In designing and drafting processes: Under higher 
technical direction but with some latitude for independ- 
ent action and judgment under approved policies and 
standards: 


Individually laying out and preparing detailed 
plans and estimates for minor construction projects, 
or for important parts of major construction proj- 
ects of which the principal features of design have 
been established by higher authority; doing difficult 
work in drafting, computing, or estimating, calling 
for originality and judgment in meeting specific 
problems; making compilations of engineering 
statistics calling for complete understanding of the 
subject matter; preparing maps, graphs, charts, 
and diagrams, involving the compilation, inter- 
pretation, and representation of data for engineer- 
ing purposes. 

Serving as leader of a small group engaged on the 
application of standardized, routine methods to 
problems of computation and design and to the 
preparation or checking of detailed plans and esti- 
mates, or of a larger group so engaged on still more 
routinized procedures; assigning work, giving in- 
structions as to methods, checking and approving 
work done, and seeing that the work is done on time. 


(3) In construction processes: Under higher technical 
direction, but with some latitude for independent 
action and judgment under approved policies and 
standards: 


With not more than one or two sub-professional 
assistants, serving as project engineer on a minor 
construction project, with responsibility for com- 
pliance by contractors with plans, specifications, 
and good workmanship, where the work is of stand- 
ardized and repetitious character, or otherwise does 
not call for difficult decisions; interpreting the 
plans; staking out the work; inspecting the con- 
struction in progress; making field tests of con- 
crete aggregates; taking samples of materials for 
laboratory testing; rejecting unsatisfactory work 
and materials; and preparing periodic reports, 
progress estimates, and final reports. 

Serving as first assistant to the project engineer on 
a larger or more complex project; taking part in 
the several operations, particularly those of more 
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difficult and responsible character; and takin th. 
place of the project engineer in his absence. 


(4) In general: Doing work of equal difficulty ang 
responsibility involving two or more of the aforemep. 
tioned engineering processes, or other civil engineer. 
ing processes, with or without other engineering work 
of like grade, or work of sub-professional, or of clerica} 
or other non-engineering, character. 


D. Grade I Described by Examples of Characteristic 
Duties Classified by “Fields of Practice”: The following 
illustrative combinations of duties grouped according ty 
several of the more important ‘“‘fields of practice,’ and 
applicable to any classes of engineering processes and 
any types of engineering organization are typical of posi- 
tions properly allocated to the grade: 
(1) In structural engineering: Performing such duties 
as are described in the preceding examples classified 
by engineering processes, primarily with respect to 
the use of materials of construction of known strength 
for meeting calculated stresses in bridges, buildings, 
and other structures of steel, concrete, or wood, as by 
Developing or checking complete plans and esti 
mates for simple structures such as culverts, floor 
slabs, small plate girders, and the like, or preparing 
detailed plans according to prescribed designs for 
certain parts or elements of important or complex 
structures such as members of truss bridges, col. 
umns in steel buildings, floor beams, and the like 
Serving as project engineer in charge of a minor 
project involving structural problems or as assistant 
project engineer on such a major project. 
Doing work of equal difficulty and responsibility 
involving two or more of such classes of processes, 
or other civil engineering processes, with or without 
other engineering work of like grade or of sub-pro- 
fessional, or of clerical or other non-engiricering 
character. 


(2) In hydraulic engineering: Performing such duties 
as are described in the preceding examples classified 
by engineering processes, primarily with respect to 
the application of the laws of hydrostatics, hydraulics 
and hydrodynamics, to the solution of engineering 
problems in connection with water supply, irrigation 
and drainage, water power, water transportation, and 
flood control, or any of them, as by: 


Having charge of location or other surveys for 
canals, waterways, dams, locks, pipe lines, or any 
of them. 

Detailing elements or features of important projects 
the main features of which have been determined 
from the sketches and computations of designers, for 
example, establishing the grade of a trunk-lin 
sewer of which the location, size, and shape have 
been determined, and locating manholes, designing 
intersections of arms with trunk lines and outlets 
and determining the grades of lateral sewers. 
Serving as project engineer in charge of a minor 
construction project or as assistant project enginee’ 
on a major one. 

Doing work of equal difficulty and responsibility 
involving two or more such classes of processes, Wi 
or Without other engineering work of like grade “" 
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Duties Classified by “Types of Organization” : 


cy 


Z 
a 
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rk of sub-professional, or of clerical or other 
n-engineering, character. 


sanitary engineering: Performing such duties as 
escribed in the preceding examples classified by 
eering processes, primarily with respect to engi- 
ig projects involved in the protection and pres- 
ion of the health of communities, for example, 
cts for the removal and disposal of sewage and 
other wastes, as by: 
Designing and preparing complete plans and esti- 
mates for parts of sewerage systems or elements of 
sewage treatment works of which the basic designs 
have been described and the sketches and calcula- 
tions of the designers are available. 
Serving as a project engineer on a minor project 
or as assistant project engineer of a major project 
involving construction of such systems or works. 
Doing work of equal difficulty and responsibility 
involving two or more of such classes of processes 
or other civil engineering processes, with or with- 
out other engineering work of like grade, or work 
of sub-professional, or of clerical or other non-engi- 
neering, character. 


1) In general: Doing work of equal difficulty and 
responsibility involving two or more of the fields of 
practice described, or other civil engineering field 
if practice, with or without other engineering work of 
like grade, or work of sub-professional, or clerical or 
other non-engineering, character. 

Grade I Described by Examples of Characteristic 
The fol- 
wing illustrative combinations of duties grouped ac- 
rding to several of the more important types of or- 
unization and applicable to any class of engineering proc- 


esses and any field of practice are typical of positions 


' 
} 


roperly allocated to the grade: 


|) In a state highway department: As a member of a 
state highway department organization, doing such 
work as is described under the preceding headings 
with respect to highway construction, reconstruction, 
or maintenance, involving duties as to location, grades, 
pavements, bridges, drainage features, and culverts 
and other structures, as chief of survey party, as de- 
signer or draftsman, or as project engineer on construc- 
tion, or in two or more of such capacities, or doing 
other professional civil engineering work of equal dif- 
ficulty and responsibility, with or without other engi- 
neering work of like grade, or other work of sub-pro- 
lessional, or of clerical or other non-engineering, char- 
acter, as by: 


On preliminary, location, or final road surveys, 
establishing lines, taking cross-sections, making 
property and drainage surveys, taking soundings 
lor structures, establishing lines, grades, angles, 
and contours; and establishing or verifying records 
of alignment, boundaries of rights of way, and 
ownership and limits of abutting properties. 
Making plans involving new center lines and 
grades; designing typical slab cross-sections; pre- 
pariig preliminary and final quantity estimates; 
and computing costs. 
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Supervising construction of roads, bridges, and 
drainage structures on projects of smaller size or 
less complex nature, calling for not more than one 
or two assistants, or serving as assistant project en- 
gineer on more extensive or more complex projects. 
Assisting generally, as directed, on office and field 
work involved in securing rights of way for proposed 
highway construction projects, as by mapping pro- 
posed locations and boundaries from survey field 
notes; making title searches; verifying legal de- 
scriptions; preparing right-of-way maps and de- 
scriptions of parcels of land required; investigating 
and reporting on ownership of properties; nego- 
tiating with owners and endeavoring to reach agree- 
ments. 


(2) In a municipal government establishment: As an 
employee of a municipal government, doing such work 
as has been described under the preceding headings 
with relation to any of the processes and any of the 
fields of practice presented as examples or any com- 
bination of them, with respect to municipal activities, 
as by: 
Having charge of a field party in making prelimi- 
nary surveys for the location of public buildings, 
sewers, water works, bridges, streets, alleys, bridges, 
culverts, ditches, safety zones, sidewalks, parks, 
playgrounds, and other public improvements; mak- 
ing surveys for condemnation plats; laying out con- 
struction work; taking cross-section measurements 
of completed work; and making measurements and 
securing data as to conditions of ground soil, acces- 
sibility of work, and other facts bearing on esti- 
mates. 
Preparing profiles, plans, working drawings, bills 
of materials, estimates, and cost distributions; pre- 
paring drawings for use in vacation and condemna- 
tion proceedings; making maps of subdivisions, 
drawing legal descriptions, compiling underground 
public improvement records. 
Supervising a small group of draftsmen on such 
work. 
Supervising labor foremen and inspecting contract 
work, as to projects, or portions of projects, involv- 
ing such difficulty and responsibility as are con- 
sistent with the definition and the preceding ex- 
amples given for the grade. 
Conducting traffic surveys, in accordance with pre- 
scribed standards and procedures, involving the 
making of traffic counts, speed checks, and investi- 
gations of need for traffic control signs, signals, or 
officers, and making office compilations of data and 
charts and diagrams; assisting in developing traffic 
plans, and methods of direction. 
Gathering city planning data on such factors as 
location and uses of property, trends in population, 
assessed valuations, tax delinquency, and other 
physical features and social and economic factors; 
preparing maps, charts, and graphs representing 
such data. 
(3) In an industrial establishment: As an employee of a 
manufacturing or public utility company or an indus- 
trial organization of other type, doing such work as 
has been described under the preceding headings, with 
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relation to any of the processes in any of the fields of to program, plan, organize, supervise, and check thy co 
practice presented as examples, or any combination of work of others, and to lay out the working details GI 
them, for example: projects of minor scope. Ur 

With one or two assistants, doing technical engi- (3) As to specialized qualifications: Special COULSES, of lat 
neering work under standardized methods and pro- outside study, in technical engineering subjects ger. 
cedures in connection with construction, operation, mane to the specific work, or two years of experience 
or maintenance of plants, equipment, appliances, on work in the sphere of specialization, and knowledge: 
or other properties of the company; assisting in the and skill in the subject matters and techniques jp. 
performance of special engineering work and the volved = such work commensurate with the general 
solution of engineering problems as may be re- engineering knowledge and skill requisite for th 
quired; assisting on surveys and studies in connec- grade. i 
tion with technical and engineering problems; col- (C, Grade II Described by Examples of Characteristic of ) 
lecting and preparing data for reports; preparing Duties Classified by “Processes”: The following illustra. ail 
estimates on technical projects. tive combinations of duties, grouped according to sever) dt 
Preparing plans and estimates for structural fea- of the more common engineering ‘‘processes,’’ and appl. Dn. ( 
tures of plant buildings and other structures, com- cable to any field of practice and type of organization, ay , 


plete as to minor structures, and by designing parts 
and supplying details for major structures the main 
features of which have been determined; comput- 
ing stresses, determining sizes of members, selecting 
equipment, taking off quantities, preparing esti- 
mates of costs, and preparing contracts and working 
drawings. 

Supervising construction work on structures of 
simple type or smaller size. 

Securing data for appraisal and valuation of physi- 
cal plants and equipment, applying established 
routine appraisal procedures to such data, and pre- 
paring preliminary analyses. 

Grade Definition 


Grade II 


A. Grade IT Described in Terms of the General Nature of 
the Characteristic Duties: Grade U1 includes all positions 
the duties of which involve civil engineering work of inter- 
mediate professional difficulty and responsibility, as such 
work is defined herein. 

B. Grade IT Described in Terms of the Minimum Requi- 
vite Qualifications: The positions of Grade II are further 
described with respect to the minimum qualifications 
requisite for the satisfactory performance of the duties 
characteristic of them, as follows: 


(1) As lo general education and experience: (a) Gradua- 
tion with a degree in civil engineering from an engi- 
neering school on the accredited list of the Engineers’ 
Council for Professional Development, and two years 
of experience in engineering work or its equivalent in 
graduate study, or (6) completion of the twelfth 
school grade with additional self-improvement through 
study of technical engineering subjects, and five years 
of experience on engineering work, or (c) any equiva- 
lent combination of education and experience. 

(2) As lo general knowledge and skill; Familiarity with 
mathematics through calculus, with physics, with the 
properties of materials used in construction, with engi- 
neering specifications, with the customs and practices 
followed in expressing engineering decisions in draw- 
ings, and with the important sources of engineering 
information; more than ordinary skill in the applica- 
tion of such knowledge to engineering problems; abil- 
ity to organize engineering data and to draw logical 
conclusions therefrom and to present facts, findings, 
and definite conclusions clearly and concisely; ability 










































typical of positions properly allocated to the grade: 


(1) In surveying processes: Independently or unde 
lay direction, with complete responsibility for th 
technical soundness of methods and the accuracy oj 
results, having charge of surveys of minor difficulty 
and complexity, such as those described under the 
corresponding subhead for Grade I. 


Under higher technical direction, with considerab\ 
latitude for independent action and judgment under 
approved policies and standards, having charge of 
large survey party on topographic, hydrographic, 
triangulation, and other control, location, and prop- 
erty surveys, or any of them, not involving especially 
difficult problems, or of a small survey party on such 
surveys of especial difficulty or complexity, with dutic 
and responsibilities in any such case similar to thos 
described, under the corresponding subhead, fir 
Grade I. 


(2) In designing and drafting processes: Independently 
or under lay direction, doing work such as is described 
under the corresponding subhead, for Grade I. 


Under higher technical direction, with considerable 
latitude for independent action and judgment under 
approved policies and standards: 


Designing and preparing complete plans for various 
common types of engineering construction of mor 
than minor importance and complexity, but not 10 
volving especially difficult or complex problems 
involving the making and checking of compute 
tions; the preparation of preliminary studies, 
layouts, cost estimates, complete preliminary an 
final construction plans, project statements, co 
tracts, maps, diagrams, and tabulations; and pre 
paring and checking shop details of structural and 
reinforcing steel. 

Having charge of a small group of engineers, drails 
men, and computers on difficult or varied work, ! 
volving simple design and preparation of plats 
estimates, and specifications, or any of them, 0" * 
larger group or two or three small groups on mor 
standardized or repetitive processes, with duties 
such as are described in the same connection unde 
the corresponding subhead for Grade I. 


(3) In construction processes: Independently, or unde 
lay direction, having charge of a minor construct" 
project with duties such as are described in the sa™ 
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tion under the corresponding subhead for 
I 


higher technical direction, with considerable 
e for independent action and judgment: 


S-rving as project engineer of a major construction 
ect, but one not of exceptional size or complex- 
with duties similar to those of the project engi- 
r of a minor project as described under the cor- 
mding subhead for Grade I. 

eneral: Performing duties of equal difficulty 

ponsibility involving two or more of the kinds 

esses described, or other engineering processes, 

| or without other work of sub-professional, or of 
iministrative or other non-engineering, character. 


Grade IT Described by Examples of Characteristic 
Classified by “Fields of Practice’: The following 
rative combinations of duties, grouped according to 


ral of the more important “‘fields of practice,’’ and 


Dik 


to any classes of engineering processes and 


pes of organization, are typical of positions properly 


ited to the grade: 


structural engineering: Doing such work as is 


iescribed under the corresponding head for Grade I 


{ such difficulty and responsibility as described 
d illustrated under the preceding headings for this 


rade, as by: 


Designing and preparing plans and estimates for a 
ariety of common types of structures involving 
iverage range and difficulty of technical problems 

be solved, for example, designing simple steel 
trusses, concrete slab and girder bridges, timber 
trestles, small truss bridges, and the structural 
work of buildings, checking and approving plans 

i the same order of difficulty prepared by others, 

iid making investigations and reporting on the 

strength of existing buildings and safe floor loads. 

Serving as leader of a large drafting-room group or 

two or more smaller ones, on simple or highly 

utinized details, or of a small one on more difficult 
structural design, computation, and drafting prob- 
lems, with difficulty and responsibility commensu- 
te with the grade. 

‘erving as project engineer on a construction proj- 

ect of major importance, but not the largest or 

most difficult, or supervising the project engineers 
two or more minor projects. 

Doing work of equal difficulty and responsibility 
lving two or more of such classes of processes 
ther civil engineering work, with or without 

ther engineering work of like grade or work of sub- 

protessional, or of clerical or other non-engineering, 


if lraulic engineering: Doing work such as is 
scribed under the corresponding subhead for Grade 
utol such difficulty and responsibility as described 
illustrated under the preceding headings of the 
if this grade. 
‘ary engineering: Doing work such as is de- 
ded under the corresponding subhead for Grade I, 
difficulty and responsibility as is described 
‘illustrated under the preceding headings of the 
| this grade. 
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(4) In general: Doing work such as is described under 
the corresponding subhead for Grade I, but of such 
difficulty and responsibility as are described and illus- 
trated under the preceding headings of the definition 
of this grade. 


Grade IT Described by Examples of Characteristic 


Duties Classified by ‘ Types of Organization” 


A. 


of 


(1) In a state highway department: Doing work such 
as is described under the corresponding subhead for 
Grade I, but of such difficulty and responsibility as are 
described and illustrated under the preceding headings 
of the definition of this grade. 


(2) In a municipal government establishment: Doing 
work such as is described under the corresponding sub- 
head for Grade I, but of such difficulty and responsi- 
bility as are described and illustrated under the pre 
ceding headings of the definition of this grade. 


(3) In an industrial establishment: Doing work such 
as is described under the corresponding subhead for 
Grade I, but of such difficulty and responsibility as are 
described and illustrated under the preceding headings 
of the definition of this grade. 

Grade Definition 


Grade III 


Grade Ii Described in Terms of the General Nature 
Characteristic Duties: Grade I11 includes all positions 


the duties of which involve civil engineering work of 
especial professional difficulty and responsibility, as such 
work is defined herein. 


B. 


Grade ITT Described in Terms of the Minimum Requi- 


site Qualifications: The positions of Grade III are fur 
ther described with respect to the minimum qualifications 
requisite for the satisfactory performance of the duties 
characteristic of them, as follows: 


(1) As to general education and experience: (a) Gradua 
tion with a degree in civil engineering from an engi- 
neering school on the accredited list of the Engineers’ 
Council for Professional Development, and four years 
of experience in engineering work, or its equivalent in 
graduate study, or (b) completion of the twelfth school 
grade with additional self-improvement through study 
of technical engineering subjects, and seven years of 
experience on engineering work, or (c) any equivalent 
combination of education and experience. 


(2) As to general knowledge and skill: Thorough famili 
arity with mathematics through calculus, with 
physics, with the properties of materials used in con 
struction, with engineering specifications, with the 
customs and practices followed in expressing engineer 
ing decisions in drawings, and with the important 
sources of engineering information; a high degree of 
skill in the application of such knowledge to engineer- 
ing problems; ability to organize engineering data and 
to draw logical conclusions therefrom and to present 
facts, findings, and definite conclusions clearly and con- 
cisely; ability to program, plan, organize, supervise, 
and check, the work of others, and to lay out the work- 
ing details of projects of major scope. 

(3) As to specialized qualifications: Special courses, or 
outside study, in technical engineering subjects ger- 
mane to the specific work, or three years of experience 
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on work in the sphere of specialization, and a high de- 
gree of knowledge and skill in the subject matters and 
techniques involved in such work commensurate with 
the general engineering knowledge and skill requisite 
for the grade 


C. Grade IIT Described by Examples of Characteristic 

Duties Classified by “Processes” : The following illustra- 

tive combinations of duties, grouped according to several 

of the more common engineering ‘‘processes,’’ and appli- 

cable to any field of practice and any type of organization, 

are typical of positions properly allocated to the grade: 
(1) Jn surveying processes: Independently, or under 
lay direction, with complete responsibility for the 
standards and methods applied and for the technical 
soundness of the methods and the accuracy and relia- 
bility of the results, doing work of such kinds as are 
described under the corresponding heading for Grade 
I and Grade II. 


Under higher technical direction, but with wide lati- 
tude for independent action and judgment in accord- 
ance with approved plans, policies, and standards: 


Having charge of a survey party, with duties such 
as are described under the corresponding subhead 
for Grade I and Grade II, where the problems and 
complexities are of outstandingly difficult and com- 
plex character. 

Having general charge of an engineering survey 
project involving the gathering of engineering data 
over a wide area by means of a number of survey 
parties; planning and coordinating the work, mak- 
ing assignments of work to survey parties, prescrib- 
ing standards and methods, issuing instructions, 
supervising the work in progress, checking reports 
of work done, and preparing reports thereon. 


(2) In designing and drafting processes: Independently 
or under lay direction, with complete responsibility 
for the standards and methods applied and for the 
technical soundness of the work and the accuracy and 
reliability of the results, doing work of such kinds as 
are described under the corresponding heading for 
Grade I and Grade II. 
Under higher technical direction, with wide latitude 
for independent action and judgment in accordance 
with approved plans, policies, and standards: 
Designing construction projects involving especially 
difficult or complex problems. 
Serving as specialist in a designing and drafting 
organization on special and difficult computations 
of stresses and other problems of design, advising 
other members as to details involving some field of 
specialization in difficult computation or design. 
Serving as chief draftsman of a small designing and 
drafting organization or as assistant chief drafts- 
man of a larger organization, or as head of a section 
or other unit of one still larger, with duties com- 
mensurate in any such case with those described in 
other parts of this definition 


(3) In construction processes: Independently, or under 
lay direction, with complete responsibility for the 
standards and methods applied and for the technical 
soundness of the work and the accuracy and relia- 


































bility of the results, doing work of such kinds as are 
described under the corresponding heading for Grag 
I and Grade II. 


Under higher technical direction, with wide latityu, 
for independent action and judgment in accordang 
with approved plans, policies, and standards: 


Serving as project engineer on a construction Proj. 
ect of the largest and most difficult type commonly 
dealt with in a large organization, with duties an, 
responsibilities such as are described for projec: 
engineers of Grade I and Grade II under the corp. 
sponding subheads for those grades. 
Serving as resident engineer with responsibility {j, 
direction of the work of several project engineers oj 
lower grade, and their assistants, in a designate 
area, and as such assigning work, making decision; 
as to methods and as to priority of constructig 
work, and approving or securing approval of vari 
tions from plans and specifications made necessary 
by contingencies arising after construction wor 
has begun; giving instructions, reviewing report 
of project engineers, making frequent checks ¢j 
work in process, passing upon difficult engineerin 
and administrative problems in connection with 
such work, receiving and approving periodic an 
final reports, and keeping records of progress, bud. 
ets, and expenditures on the several projects. 


E. 
Dutt 


(4) In general: Performing duties of equal difficulty 
and responsibility involving two or more of the class: 
of processes described, or other engineering process, 
with or without other work of sub-professiona 
or of administrative or other non-engineering, char 
acter. 


D. Grade IIT Described by Examples of Characteristic 
Duties Classified by “Fields of Practice’; The followin 
illustrative combinations of duties, grouped according 
several of the more important “‘fields of practice,” ani 
applicable to any classes of engineering processes and aty 
types of organization, are typical of positions propery 
allocated to the grade: 
(1) In structural engineering: Doing such work ass 
described under the corresponding head for Grade! 
and Grade II but of such difficulty and responsibili 
as described under the preceding headings of this det- 
nition, in connection with surveying, designing a 
drafting, construction, or other processes. Spec: 
cally, 


Having charge of several groups on field surveys! 
structures. 
Serving as the specialized structural engineer 
bridge designing engineer of an organization \® 
prising a variety of engineering specialties, ot ® 
squad leader over a small group of structural # 
bridge designers and draftsmen, with responsibil 
for all structural design work. 


TI 
repres 
fc iT po 
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Having charge as project engineer of an especit! envies 
large and important structural project or super OUS av 
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Doing work of like grade involving two or mort" against 
such processes, with or without other work of be so u 
greater difficulty and responsibility. by reas 
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n hydraulic engineering: Doing work such as is 
ribed under the corresponding subhead for Grade 
| Grade II, but of such difficulty and responsibil- 
s described under the preceding headings of this 
ition. 

In sanitary engineering: Doing work such as is 
ribed under the corresponding subhead for Grade 
d Grade II, but of such difficulty and responsibil- 
1s described under the preceding headings of this 
nition. 


latitude 
cordance 
~ 
ion proj 
Im monly 
ities and 

project 
general: Doing work such as is described under 
the corresponding subhead for Grade I and Grade II, 
but of such difficulty and responsibility as described 
under the preceding headings of this definition. 


Grade IIT Described by Examples of Characteristic 
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F - In a state highway department: Doing work such 
of vari ‘ , 
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lecessar 


Grade I and Grade II, but of such difficulty and re- 
sponsibility as are described and illustrated under the 
preceding headings of this definition. 


on work 
z reports 
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eat 2) In a municipal government establishment: Doing 
‘ tig 


work such as is described under the corresponding sub- 
head of Grade I and Grade II, but of such difficulty 
und responsibility as are described and illustrated 
under the preceding headings of this definition. 
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1€ Classes 


In an industrial establishment: Doing work such 
as is described under the corresponding subhead of 
Grade I and Grade II, but of such difficulty and re- 
sponsibility as are described and illustrated under the 
preceding headings of this definition. 


ITOCESSES 


fessii na 


Scales of Compensation for the First 
Three Professional Grades 


acterist 
following INTERVALS 
rding t MONTHLY YEARLY BETWEEN 

Fey RATE RATE RATE 
ce, ai For Grade I 
and a! Starting Rate $170.00 $2,040.00 

bal $480.00 
prope Full Rate 210.00 2,520.00 

$120.00 

te For Grade II 
ork as Starting Rate 220.00 2,640.00 


Grae | $480.00 
ynsibillt Full Rate 260.00 3,120.00 
$180.00 
this ¢ + Grade III 
ning and Starting Rate 275.00 3,300.00 
Speci! $540.00 
: Full Rate 320.00 3,840.00 


a EXPLANATORY NOTES 

(he compensation scales presented in this schedule 
represent the levels of pay that are deemed to be right 
‘or positions of the respective grades described in the 
definitions. They represent the Society’s conclu- 
ts as to fair levels of pay for work in positions of the 
several grades as arrived at from consideration of the 
cls of pay for such positions now in effect, those 
‘ comparable employments in public and private 
ind those that have been recommended by vari- 
es that have made studies with relation to ap- 
salaries for engineers. 
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scales are intended to be used as standards 
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salary levels prevailing in any given city or other geo- 
graphic area, or under any other special conditions. The 
scales in certain local areas where the conditions justify 
may well be expected to exceed those here presented by 
25% or more. 

3. The starting rate in the scale for each grade repre- 
sents the amount that is the least that should be paid to 
a qualified appointee to a position of the grade, and the 
full rate represents the amount that should normally be 
paid to the employee who has had a full experience and has 
demonstrated his fitness to render a full measure of ser- 
vice in the position. Ina case where any employee has 
demonstrated ability to render service of exceptional 
value beyond that normally to be expected of an employee 
in such a position, payment at a higher rate than the 
maximum of the applicable scale should be deemed to be 
warranted. 

4. It is recommended that each scale in its application 
in the service of any particular employer include certain 
intermediate rates, representing steps for salary increases 
within the ranges of the scales. The scales for Grade I 
and Grade II should have three such intermediate rates, 
or five rates in all in each scale, separated by intervals of 
$120 a year, or $10 a month. Grade III should have two 
intermediate rates or four rates in all, separated by inter- 
vals of $180 a year, or $15.a month. It is contemplated 
that, in practice, a new appointee to a position will ordi- 
narily be paid at the starting rate of the scale for the grade 
to which his position belongs. The first increase should 
come fairly soon thereafter to an employe who shows him- 
self deserving of it, say in six months to a year after 
appointment. Later increases will naturally be spaced 
farther and farther apart, with a progressive flattening of 
the curve of advancement, to the full rate for the grade in 
question and in exceptional cases, with increases beyond 
the full rate after still longer periods of service. 


Definitions of Terms 

In the grading plan and compensation schedule, the fol- 
lowing-named terms are used in the special, technical 
senses indicated. They are arranged in alphabetical order. 

Civil Engineering—All engineering exclusive of such 
formally and definitely recognized specialized branches 
as mechanical, electrical, mining and metallurgical, and 
chemical engineering. 

Class or Class of Positions—A definitely recognized 
kind of position such that, of any two or more positions 
properly determined to be of such kind, the duties are so 
nearly alike that the positions and their incumbents may 
fairly and equitably be treated alike for all purposes in- 
volving employment processes, such as the prescribing 
and testing of qualifications of applicants for appoint- 
ment, and the determining of rates of compensation. 

Compensation—Salary, wages, allowances, and other 
forms of valuable consideration, or any combination of 
them, earned by, or paid to, an employee in consideration 
of the performance of the duties of a position. 

Dificulty—Quality or state of being hard to do or to 
understand and of requiring understanding, skill, and 
effort for the achievement of results. 

Education and Experience—The aggregate for any indi 
vidual of (a) the formal schooling, (0) the informal! train 
ing represented by self improvement through reading, 














study, and experiment, and (c) the actual application of 
time and effort in work that is directed toward, or is of a 
nature adapted to, providing such background of know- 
ledge and such specific skill as are necessary to entering 
upon the performance of duties of any specified kind with 
reasonable prospects of success in their performance. 
Where stated years of formal education or experience are 
specified, it is to be understood that these are by way of 
measures only, and that experience and informal train- 
ing may be substituted for the formal education specified, 
and further formal or informal training may be substi 
tuted for the experience specified, to the extent that they 
ire deemed to represent equivalent preparation for the 
assumption of such duties. 

Employee—The incumbent of a position, charged with 
performing the duties and exercising the responsibilities 
thereof 

E-negineerine——That branch of human endeavor which 
involves the application of physical laws and the prin 
ciples of mensuration and properties of materials to 
physical works or devices. 

Eneineering Process—An engineering operation or 
group of operations involved in effecting an engineering 
purpose such as the surveying, the designing and draft 
ing, or the construction processes 

Field of Practice—A recognized branch of professional 
endeavor calling for the application of engineering proc 
esses primarily to a restricted purpose or group of pur 
poses and involving a distinct category of practical ap 
plications of physical laws, such as the structural, hydrau- 
lic, or sanitary fields of engineering practice. 

Grade or Grade of Posittons—A rank or level of posi 
tions as determined by the combined technical and ad- 
ministrative difficulty and responsibility of the duties of 
the positions in relation to the ranks or levels of positions 
of higher and lower grades. Each grade represents a 
range in these respects, but a range as narrow as practical 
considerations involved in the definition, identification, 
and practical application of the grade limitations, in 
practical operation, are deemed to permit. Nofe: The 
several grades established in the accompanying grading 
plan are divisions into strata, bands, or levels of the 
lowest range of positions constituting the profession, 
each level calculated to embrace positions nearly enough 
alike with respect to the criteria determining relative 
rank so that they may fairly and equitably be treated 
alike in all ways that depend upon ranking factors, and 
particularly that they may be treated alike in the deter 
mination of appropriate rates of compensation to be 
applied to them and their incumbents. Each grade is 
conceived to embrace numerous specific classes (not de 
veloped as parts of the accompanying grading plan) based 
upon the “‘kinds’’ of positions, as kind is determined by 
characteristics relating to subject matter or type of work 
rather than difficulty or responsibility of work. 

Vinimum Requisite Qualifcations—The least qualifica- 
tions that should normally be deemed to be sufficient to 
entitle a person to consideration for appointment to a 
position of a grade as defined. The specific qualifications 
stated are to be treated as minimum standards against 
which to measure the qualifications possessed by indi- 
viduals under consideration for appointment. These 
minimum standards, of course, are not to govern where 
individuals with higher qualifications are available 
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Position—An elective or appointive office or an em 
ployment involving an aggregation of duties to be per 
formed and responsibilities to be exercised by one person 

Professtonal—Representing an order of technical com 
petence and of ability to exercise judgment and to carn 
responsibility with respect to technical work in a degre 
equal to, or superior to, the minimum commonly assoc; 
ated with one engaged in any of the recognized profes. 


sions. 

Professional Difficulty and Responsibility—The con 
bination of difficulty and of responsibility, as separate! 
defined, in the duties of a position of professional chara 
ter, that affords a basis for measuring the degree of tech; 
cal competence, ability to exercise professional judgment 
and ability to carry professional responsibility requisit 
for successful performance of the duties of the positio 
Degrees of professional difficulty and responsibility 
the accompanying grade definitions are expressed as fo! 
lows: Least, within such range as is consonant with th 
qualifications described and the examples set forth in th 
definition for Grade I. IJnilermediate, distinctly highe 
than “‘least’’ as defined, and within such range as is co 
sonant with the qualifications described and the example; 
set forth in the definition for Grade II. Especial, dis 
tinctly higher than “‘intermediate,’’ as defined, and withi: 
such range as is consonant with the qualifications d 
scribed and the examples set forth in the definition for 
Grade III. 

Rate of Compensation—Compensation expressed 
terms of some unit of time or other basis of measurement 
such as the amount earned in an hour, day, or year 

Responsibility—Accountability for results, as throug! 
the efforts of others whose work is planned, assigned, a1 
supervised, or through personal efforts where the results 
are intended to be relied upon by others. 

Routine—Involving a round of processes daily or other 
wise frequently pursued. 

Scale of Compensation 
tion consisting of a minimum and a maximum and 
times, of one or more intermediate rates. 

Ski/l—Expertness in carrying out specific operati 
and applying them for the accomplishment of definit 


A series of rates of compensa 


jectives. 

Simple—Easily learned, as applied to specified ku 
of tasks performed or to be performed, by a norma 
person qualified generally by background, training, a! 
experience to undertake the performance of such tasks 
without necessity for prior training or experience in ¢! 
performance of the particular kinds of tasks specified 

Sub-Professional— Of technical character, but of a le 
of requirements as to competence, judgment, and al! 
lower than the lowest professional level. 

Technical—Involving processes and operations sp 
cially adapted to securing desired results through the aj 
plication of a science or a practical art to a practical pu 
pose; in this project, the design or construction of © 
engineering works. 

1 ype of Organization—A kind of establishment, opera! 
ing unit, business establishment, or public body in whic! 
a position has its place, such as a state highway depart 
ment, a municipal government service, or an industri 
establishment. 





rately 
hara 
echn 
rment 
qtuisite 
sition 
ity 
as fol 
th th 
in the 
higher 
IS COr 
mples 
I, dis 
withir 
ns de 
on f 


ed 


ment 





ENGINEERS’ 


/ old, should prove helpful in the solution of many 








NOTEBOOK 


+ department, designed to contain ingenious suggestions and practical data from engineers both young 


troublesome problems. Reprints of the complete de- 


tment, 8'/, by Il in., suttable for binding in loose-leaf style, are available each month at 15 cents a copy. 














Suggestions on Use of the 


Conjugate Beam Method 


By A. M. OckerBiap, M. Am. Soc. C.E. 


AssociATE Proressor or AppLieD MECHANICS, 


l is the object of this article to present a new idea re- 
varding the directions of the elastic loads on conjugate 
ams, together with a logical correlation of the sign of 
‘he shear and the moment. The reader is assumed to 
ave a general working knowledge of the conjugate beam 
method as set forth by H. M. Westergaard, M. Am. 
Soc. C.E., in his paper, “Deflection of Beams by the Con- 
ugate Beam Method” (Journal of the Western Society 
‘ Engineers, November 1921, Vol. 26, page 369). 
In both the given beam and the conjugate beam, shear 
s assumed, as is usual, to be the algebraic sum of the 
ads to the left of the section. Moment in a beam is as- 
sumed to be positive if it causes tension in the bottom of 
the beam; or, what is the same thing, internal moment 
a beam is assumed to be obtained by taking the mo- 
ment of the loads on one side of the section and assigning 
| positive sign to the moment of the upward forces and a 
egative sign to the moment of the downward forces. 
Now, by establishing the sign of the moment in those 
en beams in which this is possible, the direction of the 
resulting elastic load on the conjugate beam is deter- 
mit ed. For a positive moment in the given beam, a 
positive area, or one acting in a positive direction (up- 
vard), results in the conjugate beam. For a negative 
joment in the given beam, a negative area, or one act- 
¢ downward, is placed on the conjugate beam. This 
results in general in several loads on the conjugate beam, 
some upward and some downward. The manner of sup- 
porting the conjugate beam is determined from the con- 
tions of the slope and deflection of the given beam at 
the ends and stated points as usual. Quite often the re- 
ons act downward to oppose an upward elastic load. 
illustrate, let us consider a few easily checked deter- 
imate beams. Take as a first example a cantilever beam 
ed at the right end, as shown in Fig. 1. 

















Uh jugate beam is shown below the given beam, 
| the elastic load placed on it. Since the internal 
woment in the given beam is negative, the resulting 
asuc load on the conjugate beam acts downward. Of 
urse the right end of the conjugate beam is free be- 
‘use the deflection and slope in the given beam are zero 
‘tle night end, and the left end of the conjugate beam 
* lise, as the deflection and slope at the left end of the 
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given beam are other than zero. The shear in the con- 
jugate beam at the left end is 

LL ld Fa 
I 


a — + OF 


P 
rats EI 


and the plus sign indicates slope upward and to the right 
in the given beam. The moment in the conjugate beam 
at the left end is 


— PL 


M — ° = “SEI 


2EI 3 


This sign is minus because the elastic load acts downward 
(or because it puts tension in the top of the conjugate 
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beam) and signifies that the deflection in the given beam 
at the left end is downward. 

As another example consider a cantiliver fixed at the 
left end and carrying a uniformly distributed load (Fig. 
2). The shear in the conjugate beam at the right end is 

A a 

2EI 3 6EI 

This indicates slope downward and to the right in the 
given beam at the right end. The moment in the con 
jugate beam at the right end is 

v= wh? 3L _  whL* 

; 6A 4 SEI 
This indicates that the deflection at the right end of the 
given beam is downward. 

Again, consider a simple beam with a load at the middle 
(Fig. 3). The moment in the given beam is positive, 
giving rise to a positive elastic load on the conjugate 


eer . PL * 
beam, which is a maximum of + EI at the center. Since 


El 

the deflection and slope at either end of the given beam 
have respectively a value of zero and a real value, the 
moment in the conjugate beam at either end must be 
zero and the shear at either end must not be zero. To 
satisfy these conditions there must be a reaction at each 
end of the conjugate beam, and as the elastic load acts 
upward the conjugate reactions must act downward. 
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M, = M,+ V,x —-— 


rhe shear in the conjugate beam at the respective ends 
1S 
Pi? 


Y, Ta The M/EI diagram can therefore consist of three area: tw 


one for each of the three parts of the right-hand membe 
Since the deflection and slope at each end of the give, 








Chis indicates slope downward and to the right at the 
left end, and upward and to the right at the right end. 
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Che maximum moment in the conjugate beam occurs at 
the middle, or where the shear in the conjugate beam is 
zero, and is M PL* /48EI 

These three examples have been selected to show how 
the shear in the conjugate beam governs the amount as 
well as the sign of the slope in the given beam, and how 
the moment in the conjugate beam governs the amount 
and sign of the deflection in the given beam. 

Che conjugate beam method finds its greatest use in 
the field of indeterminate structures. Before proceeding 
to an example, let us consider the effect of the assumption 
of sign upon the algebraic work. When the signs of the 
moment and shear in the given beam are unknown it 
is best to assume them to be plus. If this is done, then 
if the signs from the results of the algebraic equations 
are plus, the results are plus; while if the signs are minus, 
the results are minus. If, on the other hand, it is elected 
to assume the signs of the unknown moments and shears 
to be minus, then if these are introduced into the alge 
braic equations the resulting values, if plus, check the 
assumption of minus sign, while if minus, they deny the 
assumption of minus sign and are plus. On this account, 
when a sign is unknown it should be assumed to be plus 

Consider now the case of a beam fixed at both ends and 
carrying a uniformly distributed load. Let the tangent 
to the elastic line of the beam at the points of fixation be 
horizontal (Fig. 4). The moment at any point in the 
given beam 1s 


beam are zero, the moment and shear at each end of th 
conjugate beam must be zero, and this condition igs"g 
tained by leaving the ends unsupported. The conjugat, 
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beam floats under the effect of the elastic load. The sum 


mation of the vertical forces is 
wh? L M 
aan «|S El 


ae 
L+3r:3= 0 


and the summation of moments about the right end 
the conjugate beam is 


wh? LL, M L.VaeLLt 

EI 34+ Et” °2 + ET 3°3 = ° 
The solution of these equations is 

' +wLl —wL? 

V, = — M, —s 12. 


whence we see immediately that the slopes and defl 
tions in the given beam are obtained in amount and sig: 
by the conjugate beam method when due attention is 
paid to the direction of the elastic load. 





Calculating 


the Volume of a Truncated Spherical Segment 


By Georce H. DE tt, Assoc.*M. Am. Soc. C.E. 


Associate «nN Civit. Encineerinec, Universiry,or Itiinors, Ursana, ILL. 


N connection with containers, such as marine fuel 

tanks, consisting of horizontal cylinders with heads 
formed in the shape of spherical segments, as shown in 
Fig. 1, it becomes desirable to construct calibration 
curves giving the contents corresponding to various 
values of the depth, #. The required calculation in- 
volves finding the volume of the cylindrical segment 
and that of the truncated spherical segments at the ends 
of the vessel. The former portion offers no difficulty, 
but the truncated spherical segment presents a rather 
tedious problem in integration. 

In Fig. 2 is shown a sphere of radius KR cut into quarters 
by a pair of mutually perpendicular planes whose traces 
are represented by the X and Y axes. Parallel to the 
central vertical plane and at a distance aX therefrom is 
a plane representing the end of the cylindrical portion 


of the} container in Fig. 1, which intersects the sphere 
on a circle with a radius of RV/1 — a*. Hence a= 


\! _— (x) where R’ is the radius of the cylinder 


Parallel to the central horizontal plane and at a distance 
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N o. 2 CivitENncineEeE 
from is a plane representing the level of the 
of the vessel in Fig. 1, which intersects the 
| a circle with a radius of RV 1 — 6%. These 
es cut the upper right-hand quarter of the sphere 
parts, numbered | to 4 in Fig. 2, whose vol- 
noted by |i, V2, V3, and V4, respectively, are 


ee irea 
member 
he give; 





nd of th, is follows: 
OT] 18 at 
me , , rR* a — a* 
On jugat V; 4 Ve rt a an l ) (1) 
| L rhk* 35 — 53 
~a es ee 
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The contents of the segmental head is then given by 


rkR* (:  &@=- =) 


3 2 
negative according to whether the level of the contents 
is above or below the mid-height. 

In practice, it is often desirable to also calculate V2, 
V3, and V, (Fig. 2), as in this way the results may be 
checked against Eqs. 1 to 4, inclusive. These volumes 


+ 


V;, the sign being positive or 


are as follows: 
y rR*® \2 abe l a“ a 
_= . {00 . 
4 a vs r LS8O ; cot é 
a ) 10 |} " 
od ] cot + 2 cot P i 
é e \ 
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J — 4 3b tan t 
ia T 180 é 
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od cot T tan , Ss 
é é \ 
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é e \ 
a a b ab 
rhe angles whose tangents or cotangents are -, —, and 
€é e e 


are expressed in degrees, and are first-quadrant angles. 
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Concrete Controls for 
0 By O. W. Hartw 
District Enocrinerr, U. S. Ge 
C NCRETE controls are being constructed at many 
{ the stream-gaging stations maintained by the 
S Geological Survey in New Jersey for the purpose of 

1 def ng the stage-discharge relations at those stations 
aefie : ; 
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SHELTER ON 
<AHWAY RIVER NEAR SPRINGFIELD, N.J. 


W OF THE CONTROL AND GAGE rH! 





reasing the accuracy of the discharge deter- 
These controls necessarily must be kept 
| damage by the flooding of property at times 

iter. This height limitation usually prevents 
sharp-crested weirs, which require sufficient 
rovide a pool above the weir and free fall into 
r below. 





Stream-Gaging Stations 
ELL, oe A 


LOGICAL SuRVEY, TRENTON, N. J. 


M. AM. Ss wt. 


The gaging station on the Rahway River near Spring- 
field, N.J., shown in an accompanying photograph, is 
typical of stations now being established in New Jersey 
by the Geological Survey. The control is a low, broad 
crested weir with a cross-section having a flat top and 
slopes of 1:1 on the upstream and downstream sides. 
The corners are rounded with curves of 8-in. radius 
(Fig. 1). 

In order to 
measure low flows 
more accurately, 
the crest of the 
control is in the 
form of a flat V 
spanning the 
width of the 
stream, the low 
point being at the 
center of the chan- 
nel and the top of 
the V at the sides. 
No predetermined 
slopes are used for 
the flat V-shape 
of the crest. At 
each station the 
height of the crest 
at the center and 
that at the banks 
are selected after 
an examination of 
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PRENTON-Type'’’ CONTROL, SHOWING 
INTAKE PIPt 


Fic. 1 CROSS-SECTION OF 


the cross-section of the stream and the discharge capacity 
of the channel downstream from the control. 

Che height of water at the control is recorded by an 
automatic water-stage recorder installed in a concrete 
shelter on the bank of the stream opposite the end of the 
control. The float well under the shelter is connected 
with the stream by a 2-in. pipe embedded in the concrete 
control; this pipe is provided with two inlets, one at each 
of the quarter points of the stream. These inlets must 
be placed high enough so as not to be 
covered by material that may be de , 
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The discharge ratings of the gaging stations are deter. 
mined by means of current-meter measurements 0) dis 
charge made from time to time at various stages. | hey 
ratings generally agree with the laboratory rating at joy 
stages, but diverge from the laboratory rating at high 
stages. This divergence is due, principally, to the differ 
ent conditions of velocity of approach at the varioys 
stations. 

Stream gaging by the Geological Survey in New Jersey 
is conducted in cooperation with the State Water Poljc; 
Commission, the North Jersey District Water Sup 
ply Commission, and the Delaware River Joint Tojj 
Bridge Commission. 

The gaging station on the Rahway River near Spring 
field, N.J., and stations on several other rivers in Ney 
Jersey were constructed by the U. S. Works Progress 
Administration through projects sponsored by the Ge 
logical Survey. 


Discharge, in Cubic Feet per Second 
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posited in the channel, and they must 08 —— 
be low enough to insure their being Pao 
under water at all times. A single inlet 
at the center of the stream where the > 
velocity is greatest would indicate a wa 
gage he ght subject to the largest veloc o€ - ae 
ity of approach. The two inlets at . Se 
the quarter points are in the regionsof & eects reasiicans ' -<B 
lower velocities, and also tend to aver _ a“ 
age the heights of water on the two = LA 
sides of the stream €04 Zor 
Several years’ experience with this 3 go 
type of control for streams in New = va 
Jersey indicates that, for many of these  §°~ | a = TN) 
structures, no deposit takes place be : 23 
hind the control. In no case do we | va B 2 a0 
find a deposit of silt or gravel at eleva p 3 "Guaeenet tana 
tions higher than the foot of the 1:1 es Feet per Second 
slope at the upstream side of the control. 7 = 10 
\ full-size model of this control has Vi g§ Pegs 
been rated for heads up to O.S ft at } } 3 P a 
the National Hydraulic Laboratory, 40 50 60 70 80 
National Bureau of Standards. The NT 
control — rated for ares fall and also Fic. 2. RATING CURVES FOR FREE-FALL CONDITIONS, AND CURVES SHOWIN« 
with various conditions of submergence op SUBMERGENC: 
\ submergence ol bo per cent of less at Length of Crest, 11.77 Ft For Curves A, Crest Was 2.61 Ft Above Bottom of Appr 
fected thedischargeratinglessthan! per Channel; for Curves B, the Height Was 0.37 Ft. Submergence Is Defined a 
cent, and the effect was only 2 per cent of Height of Downstream Water Surface to Upstream Water Surface, Measured 
with SO per cent submergence (Fig. 2 Lowest Part of Crest of Control 
™" 
Our Readers Say— 
In ¢ ‘omment on Papers, Soctely Affairs, and Related Professional Inierests 
kngineering | listorv The date of 5000 B.C. for the beginning of civilization w 
= = . much nearer the truth than 500 B.C., which Dean Agg £ 
DEAR SIR It is surprising what a lot of misinformation is Certain it is that at the time of the Old Kingdom in Egyp' 
urrent on the history of engineering Thus I must regret Dean Pyramid Age, or approximately 300 B.C.—there had already 
Agg’s attempt (in the editorial, ‘Engineering in This New Era,’’ an industrial revolution in Egypt. The earlier agriculiura 
in the November issue) to take the period from 500 B.C 1700 had been supplemented by the arts and crafts, and the Nuk 
\.D.—some twenty-odd centuries of civilization, and of engineer filled with the shipping of a complicated and extensiv mn 
ing progress and advance—as he says, “at a gulp.” To begin’ which probably involved a population numbered in the If 
with, his dates are purely arbitrary, and I fear that his ‘‘gulp”’ at Those (to our minds) elaborately useless monuments © 
the outstanding progress” of these centuries conveys an entirely period, the pyramids, at least prove that this national 
erroneous impression of the past history and accomplishments of | had been developed to the point where there was sufficie: 
available to make their construction possible. This was Ag 
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the Father of Masonry Construction,” who occupied a 

f leadership in the life of his day which, unfortunately, 

er has never since been able to achieve. 
rho. he work of the engineer even before 500 B.C. cannot be dis- 
<a , one gulp. Later, the Greek architekton, the Roman 
. _ the medieval ingineator, the engineer of the Renais- 
| undertook works which even today would be con- 
ved of the first magnitude. Their labors cannot even be ade- 
ely summarized in five paragraphs. 
i: is ‘he modern way, of course, to dismiss everything previous 
-our own time as insignificant and relatively unimportant. But 
ruth is that not until the past century has there been a de- 
velopment which even paralleled that of the Pyramid Age of fifty 
epturis ago, and until very recent years thousands of Americans 
ave lacked many of the necessities and comforts of life which 
he Roman citizen enjoyed two thousand years ago. 

No engineer would attempt to generalize about any field of tech- 
sical activity until he had made a special and detailed study of this 
seld. When we turn historians, however, we are apt to think this 
~yle no longer holds. As a matter of fact, no generalizing is 

‘ore dificult or dangerous than historical generalization. Let us 
ware, therefore, of broadcasting false ideas by attempting to 
out ina nutshell the aspirations and achievements of the centuries. 

Indeed it seems probable that man has changed little during these 
enturies and that the engineer’s work today is greater, not be- 
ause of his greater capacity and abilities, but because he has the 
cumulated knowledge and experience of those earlier times with 
which to work, Our early ancestors did a fine job, but they 
worked--as we do—under the limitations imposed by the avail- 
ble materials, labor, and power, and by the economic and social 
iemands of their day. It is doubtful if we, in their place, could 
have done better. Thus their achievements cannot be dismissed as 
nsignificant and unimportant, or as premature and sporadic mani- 
festations of an art which was only to blossom into full fruition with 
he advent of the year 1700 A.D. 

Engineering is as old as civilization, and even an H. G. Wells 

ok two fat volumes to give us an outline of that. 


J. K. Frncn, M. Am. Soc. C.E. 
Renwick Professor of Civil Engineering, 
Columbia University 
York, N.Y. 





The Black River Regulating District 


fo tHe Eprror: The operation of a system of reservoirs in the 
Klack River Regulating District confirms Mr. Sargent’s conclusion 
in his article on the “‘Operation of Sacandaga Reservoir” in the 
November issue), that is, it is wholly practicable to operate a river- 
egulating reservoir for flood relief, low-water control, water power, 
avigation, and other purposes. 

Che Black River drains an area of 1,916 sq miles on the westerly 
‘lope of the Adirondack Plateau, and the following remarks ap- 
ply primarily to the Adirondack rivers, which have the general 
haracteristics of the streams of the Northeastern states. In the 
Black River Regulating District, which was organized in 1919, three 
eservoirs are now in operation, of which the Stillwater Reservoir 
n the Beaver River, with a capacity of 103,000 acre-feet, is the 
argest. The other two are the Old Forge and the Sixth Lake reser- 
vows on the Middle Branch of the Moose River. 

he Stillwater Reservoir, controlling a drainage area of 172 sq 
niles, was completed in 1925, and the results of thirteen years of 
wccessful operating experience are now available. During this 
period the power plants and the paper mills on the Beaver River 
‘ave operated at substantially full capacity, with no floods and no 

mmer close-downs because of shortage of water, although the 


years 1950, 1933, and 1934 were among the driest on record, and 
me of the highest floods on record occurred in the spring of 1928. 
For illustration, the regulated flow of the Beaver River during 


“period may be compared with that of the unregulated flow of the 
South Bran h of the Moose River, which parallels the Beaver and 
ies a lew mules to the south, both streams being tributaries of the 
“lack. During the moderate flood of November 1938, the flow of 
he Moose reached a peak of 39 cu ft per sec per sq mile, while the 
“eaver rose to only 7 cu ft per sec per sq mile. 
water Reservoir has a capacity of approximately 11 in., 


The Sir 
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or a little more than one-third of the annual runoff. It has been 
completely emptied only three times in the past 13 seasons, and 
in two years the spring runoff was not quite sufficient to fill the 
reservoir. The total quantity of water released for regulating 
purposes has averaged substantially 100 per cent of its capacity. 

With respect to flood control, it may be said that in the Black 
River area, as in the Hudson, it probably would not be economical 
to build reservoirs for flood control alone. If the reservoirs here 
contemplated are to be justified on an economic basis, they must 
serve several purposes, including not only flood control, but also 
the improvement of the water powers upon which the industrial 
life of the district is founded. 

Experience in this area shows that a storage capacity of 50 per 
cent of the annual runoff is sufficient for a high degree of flow regu- 
lation and a large measure of flood protection. If a retarding 
basin with a capacity of 6 in. of runoff can be superimposed upon a 
regulating reservoir with a capacity one-third that of the annual 
runoff, practically complete protection from floods can be assured, 
and reasonably good low-water control can be provided. These 
statements apply to the stream in the immediate vicinity of the 
reservoir, but if the reservoir is to be regulated for some downstream 
point, with a materially larger drainage area, a greater storage 
capacity will be needed. 

While multiple-service reservoirs can be successfully operated 
for several purposes, such reservoirs will not be 100 per cent effec- 
tive for every purpose. Compromise will be necessary in cases of 
conflicting usage, but the aggregate benefit to the community can 
be made far greater than would be possible if the reservoirs were 
operated for only a single purpose. 

EpwIn S. CutiinGs, M. Am. Soc. C.E. 


Watertown, N.Y. Hydraulic Engineer 





Flagpole Deflection Problem 


To THE Epitror: The flagpole deflection problem, presented 
in the July issue by R. Reuben Kohn and discussed in the Novem- 
ber issue by A. W. Fischer and by David A. Molitor, can be solved 
in an interesting manner by applying the theory of difference equa- 
tions or finite differences. 

Using the moment area principle and the known properties of 
the curves concerned, the solution for the wind load acting alone 
takes the form shown in Fig. 1. 


At the base of the first segment from the top, the moment is 
Wil, 





, F ‘ 4 . — 7s 
The curve in this segment is parabolic and its area is ; x 


—— X,. The distance to its centroid is */, 4. Therefore the 


deflection at the top of the flagpole due to bending of this segment 
is W,l,3/8 El,. 
At the base of the second segment the moment is: 
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The area under the curve in this segment can be divided into a 
rectangular, a triangular, and a parabolic area, corresponding to 
each of the above terms, This area is: 


W, nal 
wh + Wiks 


+ ; Wik X 1/31, 
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aking the moments of each area about the top of the pole, the 
deflection due to bending of this segment is: 
3Wil? , 5 ee 
+ — W),3 4 Wl} 
4 6 16 


El 
ss and combining results, the deflection, A, is: 


Wil; o O7 t,4 1.437 3,082 6,801 
\ + + + + —  « : 
I I I; I; I I, 

The coefhicients 6, 97, 474, ete each term of which 
can be represented by C, where m is the number of the segment 
from the top. By the principles of difference equations (Nérlund, 
Differenzenrechnung,”’ Bleich-Melan, “Die Gewdédhnlichen und 
Partiellen Differenzgleichungen der Baustatik,’’ Boole’s ‘“‘Finite 


, form a series, 


Differences’), ¢ fi + O1 (n 1) + 1438 (n 1) (n—2) + 5O 
n—1) (n—2) (n—3) + 4(n—1) (n—2) (n—3) (n—4) and 
Wit a C 
A > = ; fi] 
ismE — I, 
Where r number of segments 
Similarly, for the concentrated load at top, 
, Pi, > + a 
. SE “1, 
Where P load at top, 
and C,,’ 1 + 3n (n 1) 
Applying these two equations, I find 
\ (for wind load) 35.99" 
A (for flag) 36.83 
A (total) 72.82" 


Thus, Eqs. | and 2 form a general solution for any number of 
egments 
Josern A. Wise, M. Am. Soc. C.E 
Associate Professor of Structural Engineering, 
University of Minnesota 


Vip nea polt Vinn 





Advances in Pollution Control 


abatement of water pollution in New 
result of many forces and 


lo THE Eprror Phe 
York State during recent 
interests laboring separately and cooperatively 

Through association with the engineer members of the State 
Health Department, I believe with Mr. Dappert (see ‘‘Progress in 
Control of Water Pollution in New York State,”’ in the November 
issue of Crvr. ENGINEERING) that much of the progress made dur- 
ing the past ten years in controlling stream pollution in the state 
educational, and promotional activi- 
ties’’ of the Department staff. The State Conservation Commis 
sion, assisted by the New York State Council, 
through fines and the exercise of police power, has also effectively 


years is the 


is duc to the cooperative, 


Conservation 


reduced stream pollution. 

One of the most outstanding influences of the depression dec- 
ide in decreasing water pollution in New York State, as well as 
use of federal funds for the construction of 
sewage treatment plants. “Between 
1935 and February 1938 nearly 1,600 community sanita- 
tion projects were undertaken in the state of New York These 
works involved the expenditure of about $60,000,000 including 
$43,000,000 in federal aid and have effected needed improve- 


in the nation, is the 


sewerage systems and of 


August 


in local sanitation which could not have been financed with- 
out federal assistance Health News, New York, July 11, 1938 

At the end of July 1938 a majority of over 100 requests for federal 
PWaA aid were for new sewer systems and sewage treatment plants, 
an estimated expenditure of more than $35,000,000 
plants along the Hudson River are in 
Bowery 


ments 


involving 
Fifteen new treatment 
included Nearly $11,000,000 will be required for the 
Bay and Jamaica plants for New York City 

rhe changing viewpoint of engineers and of the public gener- 
ally is an important factor in controlling water pollution in New 
York State and in the nation as a whole. In 1889, when the 
Chicago Sanitary District was created, disposal of the Chicago 
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Vor. 9, No; 
sewage and industrial wastes by dilution in Lake Michigan wat. 
diverted through the newly constructed Chicago Drainag< Canal 
was adopted as the logical and best way of disposing of the waste 
In 1924 new and improved methods of treating wastes, and , 
changed public viewpoint, led a board of twenty-eight engineer 
to recommend to Chicago the construction of seven major and , 
number of minor treatment plants at an estimated cost 4 
$125,000,000. During the past two sessions of Congress, Chamber, 
of Commerce, technical societies, luncheon and service clubs, fig 
and game clubs, and various other organizations of men anj 
women united in urging their congressmen to favor passage of th. 
Vinson-Lonergan and the Barkley-Vinson bills. At presen; 
citizens in all walks of life are taking an interest in the matter 

Much research and study, however, will be necessary before th 
pollution problem is solved. Trade wastes are continually chang 
ing in character, new industries are producing new wastes, pra 
ticable methods of treating many wastes are at present unknow 
and the effect of various wastes upon the plant and animal |jf, 
of fresh and tidal waters has not been determined 

“A consummation devoutly to be wished” is the provision 
funds for investigation and research in the field of trade was 
disposal. It is to be hoped that the provisions of the defyune 
Barkley-Vinson Bill will be incorporated in a future law. 


CHARLES L. WALKER, M. Am. Soc. C.] 
Professor of Santtary Engineering, 
Cornell University 
Ithaca, N.Y 
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Initial Investigations of Hydroelectric 
Plants 


To tHe Eprror: Mr. Larned’s article on “Initial Investig 
tions and Economical Planning of Hydroelectric Plants,” in : 
December issue, constitutes an up-to-date, authoritative dis 
sion which can be read with profit by any engineer responsible for 
the planning of power plants to meet anticipated growth of load 
There will be little disagreement with the conclusions of his art 
since they correctly present the facts established by vears of 
perience in planning for load growth on many important util 
systems in this country 

Mr. Larned confines his discussion to the planning of a hy 
plant to meet the growth of load of an electric utility system. A 
matter of fact, such plants constitute only a small proport 
of the hydro capacity developed during the last decade, or of tha 
likely to be constructed in the near future. Much of the natior 
undeveloped water power is concentrated on great river syst 
such as the Columbia, Colorado, Tennessee, or St. Lawrer 
While some few utility systems may be financially able to unde: 
take such projects as Boulder or Shasta and have a sufficie! 
rapid rate of growth of load to utilize the power, they hav 
for various reasons, been able to proceed with construction. P 
cal opposition, the difficulty of obtaining water rights, the mul! 
plicity of state and federal approvals required, and the probler 
reconciling conflicting states’ rights have proved too difficult ! 
any private organization to overcome 

Such projects may be classified as multi-purpose and may 1 
volve a number of uses, including navigation, irrigation, 4 
control, and domestic water supply, as well as hydroelectric powe 
which is incidental to the extent that the other purposes ! 
first be served. The power-planning problems in connection ¥ 
such developments are very different in character from thos 
cussed by Mr. Larned. On a drainage area which is measut 
thousands of square miles and a stream having numerous 
tributaries, this problem becomes very complex. The for 
tion of a comprehensive regional plan for the best utilization 
water resources of the entire stream is a first consideration 
necessary to give primary consideration to the basic requirem 
that must first be served, such as flood control, irrigation, nav’ 
tion, and domestic water supply. Power development 
viously not a basic requirement, but becomes incidental 
though it may carry the major cost of the multi-purpose p! 
If navigation is to be developed, there must be created 4 
tinuous series of pools of navigable depth, which to a certa 
tent fixes the location of dams. If flood control is necessary 
sirable, the storage capacity to be developed and held avai 
for floods must be determined. It will be possible to utilize 
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of the flood storage capacity to impound water for 
egulation for power after danger of floods has passed. 
equires the storage of high flows and release during 
ds o| low flow. This regulation to a certain extent coincides 
» tha’ desired for power, although there is some conflict, par- 
alerly » the late fall when power demands are high, natural 
» fow low, and irrigation requirements practically nil. 
rhe haght of a dam may be increased to provide a greater 
sent of storage than is required for these basic purposes, to 
ad, and to provide storage for generation of power. 
m then arises as to how high the dam should be built, 
» hydro capacity should be installed, and how the project 
«ld be operated to hold the net cost of the project to a minimum. 
y the exact market for the power has not been deter- 

ed. and it becomes necessary to study the load requirements of 
the adjoining region and investigate many different possibilities 
a interconnections to neighboring systems. 

this brief enumeration of a few of the problems which 
. considered, it is evident that the planning of such great 
ylti-purpose projects assumes formidable proportions and is 
worthy of the best efforts of the engineering profession. 


RoBERT A. Monroe, M. Am. Soc. C.E. 
Assistant Chief Water Control Planning 
Engineer, Tennessee Valley Authority 


rue Eprror: In his article on “Initial Investigations and 
nomical Planning of Hydroelectric Plants,” in the December 
ic, Mr. Larned has outlined the essentials to be kept in mind in 
rting and recommending the best procedure for the extension 
wer facilities in a system, and has emphasized the necessity 
und and thorough engineering investigation as a basis for such 


i} 


Discussion of a few phases of the subject may add something 
f value lo obtain an additional kilowatt of steam capacity re- 
res all elements of the plant and an expenditure of about $100 
rkw. To obtain an added kilowatt of hydro capacity requires 
iddition to dam and reservoir, and often but little to waterway. 
idded cost is practically that of the power house and equip- 
rhe latter vary in cost with head, from about $40 per kw 
gh heads to $90 for low heads. There is usually therefore a 
rial saving in cost of incremental hydro capacity as compared 
team. The same would also be true in the case of Diesel power 
use of hydro power to carry peak capacity depends upon the 
availability of pondage at the hydro plant. This enables the use 
{ water for power generation during the period of higher load de- 
nd, while at off-peak times water may be ponded. In this waya 
-+-hour average available hydro capacity may be stepped up to 
ral trmes that capacity for peak use. The consideration of 
uate pondage at a hydro plant in a power system is therefore 
rary importance, and should be kept well in mind in hydro 

t layout 
Mr. Larned suggests that in some cases a dam and reservoir 
ght be built and used, at first for storage, later supplementing 
by one or more hydro units, for which intakes are provided 
ial construction. To be economical, storage must have 
ead through which the stored water can be used. The 
expenditure that is usually feasible varies with this head, 
well as with the amount of storage developed per square mile of 








Nage area 
Paste I. Limirinc Costs or STORAGE 
A Limitinc Cost or Strorace per Acre Fr ror Heaps or 
M 100 Ft 300 Ft 500 Ft 1,000 Ft 
$6.00 $18.00 $30.00 $45.00 
at 5.50 17.50 29.00 59.00 
5.00 15.00 26.00 52.00 
3.50 11.00 17.00 36.00 
‘able I is based upon a study using storage-flow relations for 


rs and an assumed increase in value of primary (95 
ver over secondary of 0.5 cent per kwhr. While any 

project should be studied in detail by itself, this 
good picture of limitations in economic cost of storage 
ordinary conditions 
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The cost of storage reservoirs usually varies from about $10 
per acre ft or less for the best sites to $60 per acre ft or more for the 
more expensive sites. Hence, unless 300 ft or more of head is 
available for use of stored waters, the cost of development of stor- 
age is likely to be too great except under favorable site conditions 


H. K. Barrows, M. Am. Soc. C.E 
Consulting Engineer 
Boston, Mass. 





Retaining Wall Footings 


To THE Eprror: The argument of Mr. Eckles’ article on ‘‘De- 
sign of Retaining Wall Footings,’’ in the November issue of Crv1L 
ENGINEERING, is that excessively high bond stresses occur under 
the wall or stem, due to the very large shears that accompany the 
reversal of bending moments in that region. 

The stress conditions which he describes at considerable length 
may be concisely shown 
by the accompanying 
Fig. 1. In this diagram 
the free-body with forces 
acting is shown in (a), 
the shear diagram in ()), 
the moment diagram in 
(c),andastudy of stresses 
in reinforcement in (d), 
A plane of contraflexure 
occurs under the wall, as 
brought out by Mr. 
Eckles. Exceptionshould 
be taken, however, to his _ 
statement that, ‘It would ati! | 
be impossible for tension 
due to moment to pass 
the plane of contraflexure 
because all stress there Li} 
except shear must be 
zere,..’" The reinforce- i) 
ment always extends [| 
well beyond the plane of j | 
contraflexure. As _ indi- ~~ | Gy MOMENT 
cated in my Fig. 1(d), the yi | DIAGRAM 
tensile stress in the can- yj! | 
tilever portions probably 
follows the variation in | ach 
bending moment, and is i) r 
maximum at points of 
maximum moment, m 
and p. It evidently di 
minishes to zero at the 
ends and g. While 
the actual variation is 
not known, it certainly 
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(a) EFFECTIVE FORCES ACTING 
ON FOOTING 





(6) SHEAR 
DIAGRAM 





Tensile Stress in 
~. Top Bars 














Tensile Stress in 


“| Lp 
Bottom Bars ~~ |-~Plane of Contraflexure 


(d) STRESS IN BARS 


does not become zero Fic. 1 
at the plane of con- 
traflexure, which is essentially Mr. Eckles’ assumption 


The condition of zero moment at plane of contraflexure is satis- 
fied if the total stress on the tension side, and on the compression 
side, is zero. This merely requires that bar tension across plane of 
contraflexure be balanced by compression in concrete surrounding 
the bar, such as occurs in “‘pull-out’’ bond tests. 

Bond stress is measured by the rate of change of tensile stress 
in the bar. If, as Mr. Eckles assumes, the tensile stress varies 
from maximum to zero in the short distances between maximum 
and zero bending moments, the bond stresses would indeed be 
cause for alarm. If, however, as seems much more probable, 
the tension gradually decreases to zero at the end of the bar, the 
resulting bond stress becomes reasonable. It is difficult to see how 
bond failure can start at intermediate points along a bar, but must 
start at the end. On this account anchorage, by hooks or other- 
wise, still further insures against bond stress failure. 


Roe L. Stevens, Assoc. M. Am, Soc, C.E 
Associate Professor of Bridge and 
Structural Engineering, 
Armour Institute of Technology 


Chicago, Ill. 
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Economic Factors of Hydro Plant 
° 
Design 

lo THe Eprror: In his analysis of ‘‘Hydro Power Plant Space 
ind Cost Trends,”’ in the January issue, Mr. Gerdes has discarded 
the usual engineer's measuring stick, such as cubic yards, tons, etc., 
and substituted a unit of “installed kilowatt’’ as the real measure 
of value or economy of the plant. The kilowatt unit has often been 
used as a rough overall cost measure of a plant, but when used in 
detail as a measure of cost and efficiency of design it leads to 
rather conflicting results which may confuse the designing engi 
nee; 

In his Fig. 2 (2) Mr. Gerdes endeavors to show the efficiency of 
design by giving the relation of cubic yards of concrete per kilo 
watt for different plants 

In Fig. 2 (6) he endeavors to show the efficiency of construction 
by giving the costs per kilowatt of substructure concrete for these 
same plants. Listing from these data three dam sites all having 
ipproximately the same head, we have 


Conowinco Wirson BaGne i 
Fig. 2(@ cubic yards per kw 0.57 0.92 1.14 
Fig. 2(6)—dollars per kw 25.00 22.50 19.00 


Using kilowatt as a measuring stick (Fig. 2a), Bagnell could be 
criticized for inefficiency of design because it has twice as much con 
crete per kilowatt as Conowingo, and (Fig. 2) Bagnell could be 
commended for its construction efficiency because the cost per 
kilowatt is low. Asa matter of fact, the same company designed 
and constructed both of these projects with the same engineering 
and construction personnel, and since Bagnell was constructed 
after Conowingo it can hardly be said that the company lacked 
experience in design 

If from Fig. 2 (c) we select at random the cost per cubic foot of 
three superstructures, we arrive at the following: Ariel, 56 cents; 


Bagnell, 70 cents; and Wallenpaupack, 71 cents 


kiN G for February 1939 Voug, Noa, 

Here is a differential of approximately 30 per cent between los 
and high-unit costs, which conceivably falls within a logic! spread 
for cubic-foot costs. It is interesting to note how this spre 
changes to more than 500 per cent for the same three stations whee 
the kilowatt is used as a measuring stick for both volume and a 


costs 


W ALLE 

ARIEL BAGNELL  Pawpacs 
Fig. 2(¢)—dollars per kw ° 1.30 5.25 7 oO 
Fig. 2(¢)—cubic foot per kw 2.3 7.5 0.0 


Such a wide divergence can hardly be due to relative efficien. 
but rather tends to prove that the unit of cost or volume “per {jy 
watt installed” as a measuring stick of engineering inefficiency ay 
construction efficiency is not a sound basis of reasoning. 

Mr. Gerdes’ article is extremely interesting, but there is dang. 
in the possibility that students or engineers with little or no expen 
ence may use such data as a short-cut for their problems. Apa) 
sis of this kind should not be used in lieu of keen engineering analy 
sis of the problem in hand. Cubic feet of building and cy) 
yards of substructure concrete should be determined by the facton 
of maintenance and loads to be supported, regardless of their rely. 
tionship to the kilowatt. The advancement of the art may thro 
out any previous conclusions based on using the kilowatt as a mex. 
uring stick. Designs and estimates of every project should gy 
consideration to the factors of conditions on the site, wage rata 
freight rates, etc. For these factors there are no short-cuts based 
on kilowatt installed on other projects. 

The study represents a great deal of arduous work, but the resy!s 
do not assist in the endeavor to establish more accurate cost day 
for estimating nor do they weight the many natural conditions thy 
may exist between the older installation and the new design 


WituraM F. Jenrick, Assoc. M. Am. Soc. (| 
Boston, Mass 





The Analysis of Continuous 
Structures 


Dear Sir: The writer noted in the December issue the article 
by Prof. Odd Albert entitled ‘‘The Fixed-Point Theory for Con- 
tinuous Beams with Elastic Supports,” and, due to interest in the 
inalysis of continuous structures, checked the moments given 
for Fig. 5, which the author had solved numerically. It was found 
that Professor Albert's values differ by varying amounts up to 22 
per cent from those computed by the writer. 

The method set forth by Professor Albert involves the use of 
drafting instruments. The nature of the diagram is such that the 
scaled distances, which are a necessary part of the solution, may be 
subject to inaccuracy 
unless the drawings 
are made to a large 
scale and in a pains 
taking manner. This 
tires the computer 
and is time-consum 
ing. Also the method 
is deficient in auto- 
matic checks to guard 
against errors. 

The following solu- 
tion of the example 
presented by Pro- 
fessor Albert in his 
Fig. 5 uses fewer and 
simpler flexural rela- 
tionships, dispenses 
with scale drawings, 
and provides an au 
tomatic check against 
errors. It can also 
be performed much 
more expeditiously 

In Fig. l(a), here- 





SOLVING FOR MOMENTS IN 
ConTINUOUS FRAME 
Boldface Numerals Indicate Moments: 
Small Numerals, Angles 
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This for a time ended his contribution to engineering in the 
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with, is shown the effect of a trial fixed end moment of 103 
plied to member AB at A, 103 being the moment which produces: 
unit rotation at joint B. In making the computation (which « 
fully explained in the writer’s paper in the January 1938 Proceerp- 
INGS of the Society, page 123), the joint rotation of unity at join 
B is assumed first and the moment of 103 which produces it is th 
last item computed. Everything on this figure can be computed 
in less than three minutes, using mental arithmetic only 
Similarly, Fig. 1(b) represents a computation which begins with: 
unit rotation at A and ends with the fixed end moment of 113 at 3 


TABLE I. MOMENTS IN STRUCTURE SHOWN IN Fic. ! 

Item M, Mpa Mapcoe Mapp Mp Ml 

Fig. 1(a)* 3,550 5O1 137 364 182 7 
Fig. 1(6)* 273 4,005 1092 2,913 1,456 

Total 3,823 4,506 1.229 3,277 1,638 1% 

Values as Computed from 

Fixed-point Diagrams 3,500 4,200 1,500 2,700 1,350 17 

5/103 


* Moments from this figure, multiplied by the ratio 4,687 


which produces it. It is not necessary to check any of the con 
putations on these diagrams for errors, as the fact that the te 
end moment in each case was found by the detailed computato 
to be 103 proves, by Maxwell’s theorem of reciprocal deflectiom 
that the work was correctly computed. 

The actual fixed end moments due to the loading of 1,000 |b pe 
lin ft on span AB are 4,687.5 ft-lb. Multiplying the mome’ 
on the figures by the ratio of 4,687.5 to 103 and combining & © 
Table I gives the true moments in the structure. On the bass © 
the common theory of flexure with shear neglected these are & 
rect to the last figure. 

With Fig. 1, the effect of any fixed end moment due to ® 
loading in either or both spans AB and BC can also be tabulate 
from a single slide-rule setting without additions or alterations’ 
the figures. 


R. W. Stewart, M. Am 
Los Angeles, Calif. 


Essentially, Colonel Sawyer is a home man, loyal and eyo. 
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spirit, 


When Donald Sawyer was six yea! 


ak Park, a suburb of Chicago 
home” to him until he went 

ring world 

a boy he delivered the local 
fact in his case as in that of 

rent in later life. About that 

»tist Church of Oak Park and 


re the position of pipe organ 
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year, this event has deservedly 


o President 


~~ 


pumper, for which he received the munificent sum of twenty-five 
cents a Sunday. Legend relates that his family learned of this 
emolument and caused the twenty-five cents to be put in the colle 
tion plate the following Sunday. Father Sawyer, 
plate, never forgot to present 


passing the 


it through the curtain, on the 
other side of which our presi 





dent was industriously pump 
ing away his experiencs 
is said to have had one recom 
pense—it is 


Colonel 


bec ome 


reported that 
Sawyer is about to 
president of — th 
Ancient Order of Pipe Organ 
Pumpers 

In spite of such early di 
couragement, he has alway 
regular church at 
tendant He has frequently 
served on official 
boards and has 


be en a 


church 
given un 
sparingly of his time, effort 
and funds to the furtheran 

of the cause of religion H 
is now chairman of the tr 

tees of the Calvary Bapti 


Church in Washington, 1).( 


Another of D. H. Sawyer 
early experiences had an in 
portant bearing on his late 
life One day, while playing 
in the streets of Oak Park 


1e stopped to watch a sur 


veving party int 
ascinated by the ! 
His wonder as to how tl 
in looking thro h 
telescope could find hi 
wer {ro t he ista O 
d } ) ) 
ry i 
ction wa i 
ited ry hi in T 
‘ i vi work ad 
valued 1 lage of John W 
SAWYER Alvord, Hon. M. Ar So 
iety of Civil Engineet a) He followed up tl 
IC1O beginning by 
ng the engineering cou it the University of Illinois tn 189s 
he story is told that, when he arrived at Champaign, he wa 
ittle doubtful as to how he should proceed, |! his doub oly 
itself into a decision to go to the very top. So he repaired, a 
ording to the popular account, to the residence of the pr esidet 
yf the university, rang the doorbell, and advised the uid of th 
portunity he was presenting to the university It was witl 
ome difficulty that he was shown the path to the ofhce of the 
gistral At the university he soon became outstanding in hi 


readily wherever a 
himself 


member of his class was as well 


lass and because of his faculty of mingling 


group gathered, he immediately interested in student 


ictivities. Perhaps no other 
known, a fact that has stood him in good stead in later years 
his attribute has led him to the first place in Society leadership 

After graduating from the university in 1902, he filled brief engi 
neering engagements in the East, but the following year he wa 
back in Illinois. First he was city engineer of Paris, and then chief 
engineer of the Illinois Traction Company, for which he built about 


300 miles of interurban railways throughout the state 
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On Friday morning a special train carried an enthusiastic crowd 
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rhis for a time ended his contribution to engineering in the Essentially, Colonel Sawyer is a home man, loyal and ‘eyo. 
Middle West. In 1910 he succumbed to the lure of the Pacific to his family. Upon the death of his father, he insisted ‘hay Gt 
country, and following Horace Greeley’s advice, went to the mother should live with him. His attention to her became one 
Northwest, where he became a member of the firm of Sawyer _ the greatest satisfactions of his life; no man could have been More 
Brothers, with offices in Spokane and Seattle, Wash. This firm devoted in word and deed. She remained with him until her deay, wi 
specialized in irrigation and power plants, in addition to its general In 1929 he married Elizabeth Osborn Merriam. The couple is one W 
practice in municipal engineering. Both design and construction of the most popular in current Society circles. Their { equen: 
engaged his attention until the War rudely interrupted this interest attendance at Society meetings has widened their already large 
ing work circle of friends 
Shortly after America entered the conflict he was summoned to His social accomplishments play no small part in Colonel Soy wl 
Washington and commissioned a Majorinthe Army. In accepting yer’s popularity. He is generous, lovable, and humoroy And 
this appointment he was following in the footsteps of his father, he possesses considerable facility as a toastmaster or chairman o 
who had served with distinction throughout the Civil War. There meeting. He speaks readily and clearly and so conducts the . 
was this difference, however, that Donald Sawyer was not a soldier proceedings that all thoroughly enjoy themselves and fee] entirely oI 
i 


at home. When there is danger that a meeting will become @ 


in a military sense Although his service was exemplary, as 
he can introduce a pat story, which never fails to put new life jg, 


attested by his rapid promotion in military rank through the grades 

of major, lieutenant colonel, and colonel, and though he is now a the gathering 

colonel in the Officer's Reserve Corps (Engineers) there is nothing Although not what is known as a club man, he maintains me, 

of the professional soldier about him-——military discipline or out- bership in the Cosmos, and the Army and Navy clubs in Washing 

look find no lodgment in his mind ton. In addition, he is a member of Phi Gamma Delta Fray. 
Following his Army experience, he was for a number of years in nity. He finds diversion in golf, contract bridge, and the mov; 

James Stewart and Company In addition to his other qualifications, Colonel Sawyer has hg: 


heavy construction work with 
wide experience in Society affairs. Here also his advancement hy 


Phen ensued seven years of most valuable experience as secretary 
of the Associated General Contractors of America. Colonel Sawyer been continuous. He was a Director from 1926 to 1928, and, 
ntered government service in 1931, and was for a number of years _- Vice-President in 1935-1936. He is familiar with Society matte; 
he is acquainted with Society members; and he is fired with a & 
desire to further serve his chosen profession. Many Local Sectiy; 
and Society members during the year will find it a privileg 
share his grasp of organization matters and to come under : 


Director of the Federal Employment Stabilization Board. He has 
been singled out for advancement until he is now special assistant 
to the Director of Procurement and Chief of the Section of Space 
Control in the U. S. Treasury Department. His work has also 








included the presidency of the U. S. Housing Corporation spell of his warm personality 
* . ~. . . wy 
Features of the Eighty-Sixth Annual Meeting 8 
SK 
Last year's record-breaking Annual Meeting registration of sideration were “The Young Engineer in Government Employ ig t 
2,137 was exceeded by more than 10 per cent at the 1989 Annual and ‘The Young Engineer in Private Employ.” plane 
Meeting, which convened in New York on Wednesday, January The formal dinner dance—headline social event of the Annu’ HE tionin 
18. In all, 2,380 Society members, guests, and members of Meeting—-was held on Wednesday evening at the Waldorf-Asto: 
Student Chapters participated in one or more of the events on the A reception for the incoming President and the Honorary Mem! 
four-day program was, as usual, a part of the program. ie 
In accordance with time-honored custom, the program of the Thursday the daylight hours were well occupied with sessio: i 
opening session on Wednesday morning centered about the con- of six Technical Divisions. Zoning problems of special loca IID V 
ferring of Honorary Memberships and prizes. Four of the five interest and others of national scope made up the City Plannin; 
newly elected Honorary Members received their certificates in Division’s program. The symposium of the Engineering | € 
person—C,. Frank Allen, Anson Marston, Arthur S. Tuttle, and nomics Division on “Public Works and Unemployment Reli Aga 
” io} 


Frank E. Weymouth. The fifth—Edward E. Wall—being un- Permanent Public Problems’ attracted much interest and | 


ible to attend, was represented by F. G. Jonah, M. Am. Soc. C.E. papers were followed by animated discussion. (This symposi 
rhe five winners of Society prizes were all present to receive appears in the current issue, page 80 et seq.). At the session o! 
their awards: Hunter Rouse, the Norman Medal; E. C. Hart- Highway Division, one paper dealt with New York City thoroug 
mann, the J. James R. Croes Medal; Leon S. Moisseiff, the James fares and another with flood and hurricane effects on Connect 
Charles M. Noble, the Arthur M. Wellington Prize; Highways. Hurricane effects were also featured on the Wat 
ways Division program, which included two papers on th 
Chis year another event of unusual significance was also on the havior of beach protection structures during the 1938 disaster 
program. John F. Stevens, Past-President and Honorary Member _ technical paper on sediment transportation concluded the sessior 
of the Society, received in absentia the Hoover Medal, a joint Not content with single sessions, the Structural Division and 
iward of the four Founder Societies, which has been made but Sanitary Engineering Division met both morning and aftern 
three times since its establishment in 1930 The presentation was In each case the morning session was given over to progress r 
made by Gano Dunn, M. Am. Soc. C.E., after a eulogy by Ralph of Division committees. In the afternoon the sanitary engin 
Budd, M. Am. Soc. C.E., and Mr. Stevens was represented by his heard papers on milk sanitation and activated sludge pra 
on, Donald F. Stevens, also a member of the Society. while the structural group devoted its full time to a comprehe 
Reports of the Board, the Secretary, and the Treasurer, and a _ paper on tension tests of large riveted joints. 
brief business meeting were also a part of the morning session, Mention should be made of the many luncheons and dinners ! 
which was brought to a close with the introduction of the President- in connection with the Society Meeting by college enginee! 
Elect and the other new officers groups on Thursday and Friday. Get-together luncheons 
Luncheon served in the Engineering Societies building was Thursday were held by the Chi Epsilon Honorary Civil Engineer™ 
followed by the “General Meeting,” at which a comprehensive Fraternity and by the M.1.T. Alumni. In the evening dinse 


rity 


engineering alumni from Brown Unive! 


Laurie Prize 
and Douglas M. Stewart, the Collingwood Prize for Juniors 


symposium was presented on “‘Improvement of the Social, Eco- were scheduled by wel 
nomic, and Professional Status of the Civil Engineering Profession.”” Cornell, Iowa State College, Lafayette College, Lehigh Univers an he 
rhe program was designed to bring before the members what other Rutgers University, Syracuse University, and the Universities cal S 


Illinois, Michigan, and Pennsylvania. Similar gatherings on *' 
day included the Columbia Engineers dinner, the Harvard-Ys 
Princeton Annual Huddle, the New York University Asn 
cussion, both formal and informal Alumni Reunion Dinner, and the Thayer Society of Engineers 
During the general session, students gathered on another floor Dartmouth College dinner. On Saturday the Clarkson (0! 
for the Conference of Student Chapters. Aside from three brief Alumni scheduled a series of events, including a dinnet 
addresses by Society members, the entire program consisted of At the Hotel Astor on Thursday evening, members and thet 
discussion by the students themselves. The topics under con- guests packed the main ballroom to capacity for the annual Smox* 


professions have done along this line, and accordingly there were 
speeches representing law, architecture, and medicine as well as 
engineering rhe formal papers were followed by extensive dis- 
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| levoted n popularity year by year, this event has deservedly 


| (hat his an in many ways the climax of the Annual Meeting. With 
ne One of “ar od technical sessions over, and with formality dispensed 
ECR More sh ‘bers of all ages find there an ideal opportunity for re- 
rer death : ae | friendships and making new ones, swapping stories, and 
PC 1S One veo affairs of state of all degrees of importance. In the early 

'requent e evening they find also the best of the season’s entertain- 


ay larg 1is year Capt. John D. Craig, explorer and deep-sea diver, 
led his listeners last year with accounts of adventure on 
m of the sea, returned with colored, under-water moving 
a { his recent exploits on Silver Shoals and off the coast of 
7 wer \ ilifornia. 

ial entertainment was provided for the ladies on Thursday 
Jrernoon in the form of a fashion show and tea, and in the evening 
here was a bridge party at the Engineering Woman's Club. Quite 
, number of the women also took advantage of the opportunity to 
near the lecture by Captain Craig, special boxes having been re- 
served for them at the Smoker. In addition to these scheduled 
events, there were many informal gatherings arranged by the 


tadies’ Committee 
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On Friday morning a special train carried an enthusiastic crowd 
of excursionists to Allentown, Pa., for an inspection trip through 
the extensive plant of the Mack Manufacturing Company. The 
Allentown works produce hundreds of different chassis and body 
parts, and there also the assembly and finishing of complete ve- 
hicles—buses, fire apparatus, and trucks of all sizes—takes place 
The visitors had an opportunity to see practically every phase of 
assembly and to inspect the auxiliary services as well, before re- 
turning to New York in the early evening. 

Saturday morning was given over to inspection trips in New York 
City. For the second successive year, the Sixth Avenue subway 
construction work, the Queens Midtown Tunnel, and the World's 
Fair site attracted large and interested groups. Other parties 
visited the U. S. Navy Yard, the Lincoln Tunnel, and the Red 
Hook Housing Project. 

With these trips the Eighty-Sixth Annual Meeting came to a 
close. Generous credit for its success should go to the various 
committees who arranged the multitudinous details. Although they 
stood in the background, their work made itself felt in the smooth 
running of the various events, both technical and social 
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* =" Highlights of Society Progress in 1938 
a Extracts from Annual Report of Board of Direction 
ioe 1 for Year 1938; Full Report to Appear in 
aie ¢ 1939 Year Book 
NINETEEN THIRTY-EIGHT appears to have been a year of con- 
wed progress for the American Society of Civil Engineers. In 
the 86 years since that first group of 12 men gathered on November 
i852, to form an association, the Society has increased to nearly 
15.800 members. The Society’s fundamental objective of spread- 
Employ ing technical information has never been maintained on a higher 
plane. Today the Society is a very complex organization func- 
e Annua tioning through its membership in many directions. 
f-Astoria 2 
Member ‘ F 
lhe year 1938 closes with the largest membership ever recorded 
5 sensions 15,794. That, in general, the total income of civil engineers in 
cial loca (938 was materially less than in 1929 or 1930 is unquestioned. It is 
Planning in the face of that fact that the continued growth in membership is 
‘ing | the more notable. 
Relic Again this year the growth is attributable chiefly to the ad- 
and th mission of young men. On December 31, 1938, those in the Junior 
rmpositit grade constituted 24 per cent of the total membership. The 
Sone of problem involved in unionization is a matter touching them prac- 
thorough tically in these days, and it has been, and should be, the continued 
enectics and intensified duty of the Society to render them guidance and 
e Wate practical help in their appraisal of this new situation 
n the ee 
aster. A 
1 sesnict there are at present 63 Local Sections. The Mohawk-Hudson 
= ond section and the Wyoming Section were approved by the Board of 
ifternoor Direction on April 18, 1938. 
Ss Tepor “*** 
_— There are at present 118 Student Chapters, four new ones hav- 
_. ing been added during 1938—at the University of Detroit; Uni- 
rehensi versity of Santa Clara; Speed Scientific School of the University 
aners held { Louisville; and The Citadel, South Carolina. 
igineering ee Ss 
re he. sponsibility should properly be laid upon the Local Sections 
dines : he Society for effective action leading to local improvements in 
rniversit) meee ic status of civil engineers. Problems relating to the 
niversit) ts ‘re of civil engineers arise locally, and with many variations, and 
bate “an be settled most effectively through local agencies such as the 
ap Local Sections of the Society. 
ad Valk 10 = ud that Local Sections may become more effective 
fs Annual “te re { measures have been adopted: First, the allocation of 
gineers ._anbers to some one or another Local Section, and the forma- 
a Colles “un ol new Local Sections so that now the country is fully covered 
oF such Sections; second, the granting to Local Sections of a 
and thei oe nerease in financial support so that they may adjust 
41 Smoke _ selves to the solution of these local problems; and third, 
a inte ion of effort to so inform the public of the work of the 
N 0.) Vo N o. 2 
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engineer that the profession may be esteemed more generally and 
more highly for the part it plays in this civilization. 

In this past year special appointments have been made in 43 
Local Sections, of individuals or of committees, to develop local 
publicity for the civil engineer. To assist this program a staff 
member, with journalistic training, was assigned to prepare a 
monthly bulletin of suggestions as to releases of information spe 
cially directed toward local newspapers. Also, a director of publicity 
has been in attendance at all Society meetings to take immediate 
advantage of publicity opportunities; and between meetings he has 
prepared numerous press releases of a national character. 

ae & ¢ 


That PROCEEDINGS constitutes a forum for discussion of tech- 
nical character is evidenced by the fact that for each page of new 
material there is now the necessity to count upon an additional 
subsequent page of discussion and author’s closure. This shows 
even greater interest in technical matter than hitherto. 

A new method of reporting Board meetings in Crvit ENGINEER- 
ING has been inaugurated. The Secretary’s Abstract, now dis- 
continued, was a brief listing of all actions taken, with only occa- 
sional explanations. Now the background out of which some of the 
Board’s actions occur is the general basis for treatment, the ob- 
jective being to apprise the membership generally of the methods by 
which the Board works and takes action on some of its problems. 

This year has seen the largest volume of regular Society publi- 
cations, distributed, incidentally, at the smallest cost of produc 
tion. 

7. * * 

Particular study has been given the Technical Divisions this 
year, and by a series of By-Law changes already accomplished and 
in process it is expected that a greater degree of effectiveness will 
be attained. The Committee on Research has been abolished 
and those committees which formerly functioned through it are 
now to function under some one or another of the Divisions. A 
Hydraulics Division was founded and to it have been assigned sev 
eral of the former research committees 


7s * * 


Of all the Society’s numerous working units, designed to improve 
the status of the engineer, the newly formed Committee on Pro- 
fessional Objectives has by far the broadest scope. Many func- 
tions have been assigned to this committee, for study or for aggres- 
sive action, all leading steadily toward a greater recognition of the 
value of civil engineers to the community. 

*_* * * 


As has been true for several years, the Society has no debts of any 
kind. Operating expenses exceeded operating receipts in 1938 by 
about $12,000, after allocation of approximately 1 per cent of in- 
come to the reserve designated as the ‘57th Street Property Fund.” 

*_*s & @ 

The attendance at the Reading Room during the year was 2,391. 

Two hundred and sixty-four periodicals are regularly received. 
Included in this number are many foreign periodicals, also a 
number of literary magazines and several daily newspapers 
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Lite Members Receive Certificates 

On JANUARY 1, 1939, more members of the Society became 
exempt from dues and joined the ranks of the Life Members. This 
is in accordance with the constitutional provision applying to 
those who are 70 years of age and have paid dues as Corporate 
Members for 25 years, and to those less than 70 who have paid 
dues for 35 years rhe list of the 150 thus honored appears below. 
Four additional members eligible for this honor—Howell Tracy 
Fisher, James Noble Hatch, Henry Gorton Opdycke, and Joseph 
Warren Silliman, died recently 

As usual, the letters notifying members of their exemption 
brought many interesting replies. One recipient wrote, ‘While 
this might be considered by some as a sort of consolation prize for 
approaching old age, I, however, greatly appreciate the honor.’ 
Another, also writing in a humorous vein, says, “I wish to thank 
you for your diligence in discovering that I was entitled to life 


MEMBERS BECOMING EXEMPT FROM PAYMENT OF DUES AS OF JANUARY 1, 1939 
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membership. Otherwise I would have continued to pay my dye 
until the final curtain.” He adds, “Although I have been retires 
from practice for a number of years now, my heart is still wig, 
the purposes and activities of the Society.” 

Many of the members express similar appreciation of «, 
honor. Typical of these expressions is a letter from Englang 
which states, ‘‘I very much appreciate your kindness and that 
your Board for making me a Life Member of the Society, an hong 
which I esteem."" Another member writes, ‘*. . . my hearty thank, 
for the diploma, which I shall frame and hang in my offic 
Sull another, ‘*. . . believe me that I always have and always wiy 
consider it a great honor to be a member of the Society, and wy 
be glad at all times to do all I can to support it and further its aim: 

Many of the Local Sections make a point of presenting the ce 
tificates at their meetings, and a number of these occasions hay, 
been recorded in CrviL ENGINEERING. The other certificates gy, 
mailed to the recipients from Society Headquarters 








Abbott, Fred W alter 

Adams, Arthur 

Aims, Walton Irving 
Alderman, Clarence Edson 
Allen, Charles Metcalf 
Allen, Thomas Warren 
Almirall, Raymond Francis 
Arey, Ralph Jess« 
Armstrong, James Wadsworth 
Bamford, William Brokaw 
Barnes, Fred Asa 

Barnett, John William 
Barrows, Harold Kilbreth 
Bassett, Robert Jay 

Beck, Henry Phillips 
Belknap, John Mansfield 
Bishop, Hubert Keeney 
Bliss, George Henry 
Boardman, Harold Sherburne 
Booth, George William 
Bowen, Sherman Worcestet 
Bowler, Frank Colburn 
Brinsmade, Daniel Edwards 
Bromley, Albert Henry 


Bugbee, Newton Albert Kendall 


Burrowes, Harry Gilbert 
Butcher, William Laramy 


Corrigan, George Washington 
Craig, Philip Insley 
Crider, James Leland 
Cummings, Noah 
Danforth, Richard Eugene 
Davis, James Lyford 
Dean, Arthur Warren 
Dillard, John Lea 

Dixon, De Forest Halsted 
Doble, William Ashton 
Dougan, James 

Dunn, Herbert Luther 
Fairchild, Samuel Edwards, Jr 
Farnum, Loring Nelson 
Ferguson, James Easton 
Fitch, Howard Augustus 
Forgie, James 

Fuller, Carl Hamilton 
Fyfe, James Lincoln 
Galbreath, William Otto 
Gayler, Ernest Rotteck 
Gillette, Halbert Powers 
Gove, William Granville 
Gow, Charles Rice 

Green, Frederick May 
Gregory, Luther Elwood 
Griffin, Arthur James 
Grover, Nathan Clifford 


Horton, Robert Elmer 
Hoyt, John Clayton 
Jacobs, Robert Hyde 
Joachimson, Martin 
Johnston, Clarence Thomas 
Jonas, Henry F. 
Kelley, Joseph Grant 
Kelly, William 
Kerry, John George Gale 
Kieffer, Stephen Ephraim 
Klossoski, Theodore Julius 
Knighton, John Albert 
Lasley, Charles Orton 
Leffler, Burton Rutherford 
Lewis, Luther Hammond 
Lewis, Ransome Tedrowe 
Livingston, Archibald Rogers 
Lovett, George Frederick 
Lucas, George Latimore 
Lupfer, Edward Payson 
Lyman, Richard Roswell 
Macomb, John de Navarr« 
McCulloch, Robert Austen 
McCurdy, Harry Sherwood Roy 
den 
McKay, Hood 
Menden, William Stephen 
Mershon, Ralph Davenport 


Prouty, Edward Nathan 
Quinn, Richard 

Raynor, Clarence Webster 
Reaburn, De Witt Lee 
Reber, Henry Linton 
Rich, Edward Dunbar 
Richards, Frederick David 
Robb, Louis Adams 
Sanborn, James Forrest 
Schubert, 
Shattuck, Orville Frank 
Shelley, Henry Thomas 
Shertzer, Tyrrell Bradbury 
Smith, Lloyd Bown 

Snow, Jesse Baker 

Snyder, Frederic Antes 
Spear, Walter Evans 
Stevenson, William Freeman 
Storrs, John Williams 
Strong, James Boorman 
Swindells, Joseph Springer 
Sylvester, Ira Wallace 
Taber, Edward Gray 
Taggart, Ralph Cone 
Thorley, Ira Otis 

Tinker, George Henry 
Tucker, Herman Franklin 
Wachter, Charles Lucas 


Frederick  Celesti; 








‘aird, James Morton 
‘allaghan, John 
ameron, John Bobbs 


Hammond, Alonzo John 
Harris, George Brodhead 
Hartmann, Andrew Philip 
Hawxhurst, Robert, Jr. 
Haydon, George Condit 
Higgins, Herman Keene 
Hiller, John Augustus 
Hodgman, Harry 
Holdredge, Henry Atkinson 
Horton, George Terry 


‘ampion, Horace Thomas 
arroll, Charles Joseph 
hapman, Harry Day 

hase, Charles Perry 
hurchill, Percival Mitchell 
lermont, John Baptiste 
ole, Edward Smith 

‘ole, Herbert Nichols 


Oar 
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Middlebrook, Charles Trinder Walker, James Wilson Grinx 
Monahan, John Joseph Wallace, Harold Ulmer 
Nelson, James Augustus Weedin, Kirby Calhoun 
Newell, Herbert Damon Wells, Lawrence William 
Nicholson, Frank Lee White, Frank George 
Norton, Homer Burdett Wild, Herbert Joseph 
Patch, Walter Woodbury Woods, Andrew Alfred 
Paterson, Harry Thomas Wright, Joseph 

Perkins, William Warr Cassidy Zesiger, Albert William 
Pillsbury, George Bigelow 





Spring Meeting to Be in Chattanooga, 
lenn., April 19-22 


Wirn the Annual Meeting a matter of history, April 19-22 is 
the next important date on the Society’s calendar. On those four 
days the Tennessee Valley Section plays host to the entire member 
ship at the 1939 Spring Meeting 

A technical program of unusually wide scope is planned, the fol 
lowing five Divisions having scheduled one or more sessions each 
Construction, Highway, Hydraulics, Surveying and Mapping, and 
Soil Mechanics and Foundations. In addition, a comprehensive 

ymposium on masonry dams is being arranged by a joint com- 

mittee of six Divisions, under the auspices of the Power Division 

rhe local committee in charge of arrangements has been active 
for some time and promises an attractive schedule of social events 
and inspection trips. Further details of the Spring Meeting will 
be published in the March issue of Crvit ENGINEERING and the 
final program will appear in the April issue 


Horatio Allen Scholarship 
Is Awarded 


ANNOUNCEMENT is made of the award of the Horatio Allen 
arship at Columbia University for the year 1938-1939 to W. Pro 
tor Cartwright, of Logan, Utah. Mr. Cartwright received his 5» 
in civil engineering from Utah State Agricultural College in | 
1938. He matriculated at Columbia University in January 

The Horatio Allen Scholarship was established in honor of 1 
tio Allen, fifth President of the Society and a member of Ux 
of 1823 at Columbia University. It covers tuition fees ' 
amount of $380 a year and is open to civil engineering stu 
who can submit credits covering at least the first two years " 
accredited engineering school. It may be held by the succes 
candidate for from one to three years, depending upon the class 
enters at the University. His record must be approved by both’ 
committee of the Society and the Dean of the Engineering 5° 
at Columbia University. 
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nal Ballot on Society Officers 


for 1939 


1y-Sixth Annual Meeting 
society of Civil Engineers: 


33 West 39th Street 


New York, N.Y. 
January 11, 1939 


lers appointed to canvass the ballot for officers of the 


1939 report as follows: 


; 


Donald Hubbard Sawyer 


Sca ring 


residents 
ne Il 
Charles Miller Reppert 
Scattering 
Blank 


ve III 

lames Lumsden Ferebee 
Scattering 

Blank 


istrict | (two to be elected): 
Harold Walton Hudson 
Harold MacLean Lewis 
atte ring 

Blank 


tal votes registered 
lotal ballots canvassed 


istrict 4: 

Sanford Wales Sawin 
cat te ring 

Blank 


strict 11 

Charles Tileston Leeds 
Scattering 

Blank 


District 14 


Robert Blemker Brooks 
Scattering 
Blank 


District 15 


Edward Sedley Bres 
oxcattering 


Blank 


invassed 
s withheld from canvass: 
om members in arrears of dues 
( Signature 
legible signatures . 


| withheld 


r of ballots received 


3,219 
3,222 





6,540 
3,270 


3,241 
0 


3,270 


3,245 


0 

25 

3,270 
3,270 

27 

69 

3 
99 yy 
3,369 


Respectfully submitted, 
RALPH H. MAnn, Chairman 


W. Bolieau Bernard Gaber 

P. Loriot Edward Whitney 

D. Thomas Bernard L. Weiner 

R. Latham Howard Holbrook 
Tellers 
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Proceedings of Water Conservation 
Conference Available 


PROCEEDINGS of the Water Conservation Conference held in 
Salt Lake City on July 19, 1938, have been prepared in mimeograph 
form by the Utah Sectional Committee on Conservation of Water. 
Some 80 copies have already been distributed by the committee, 
and additional copies are available to other members while the 
supply lasts, on written request to Society Headquarters 

This conference was called by the Committee on Conservation 
of Water, of the Irrigation Division, under the auspices of the 
Utah Section of the Society. It included seven papers, four of 
which appear in full in the present transcript. They are: 

“Objectives and Activities of the Society Committee on Water 
Conservation,’’ by Harry F. Blaney 

‘What Has Resulted from Operation of the Utah Underground 
Water Law of 1935,” by B. F. Lofgren 

“The L.D.S. Church Security Program in Relation to Water 
Conservation,’’ by John A. Widtsoe 

“Objectives and Activities of the U. S. Geological Survey 
Looking Toward Water Conservation in Utah,”’ by A. B. 
Purton 


The transcript also contains the formal and informal discussion 
that followed the presentation of the scheduled topics. 

The three conference papers not included in the transcript are 
scheduled for publication in condensed form in the March and 
April issues of Crvit ENGINEERING, and will of course be available 
in reprint form at nominal cost shortly thereafter. This group 
comprises: 

“Mountain Snowfall Work of the Weather Bureau,” by 
Merrill Bernard 

“Conservation of Water Through Recharge of Underground 
Supply,” by A. T. Mitchelson 

“Snow Surveying or Mountain Hydrology as a factor in 
Water Conservation,’’ by George D. Clyde 





Colorado and Los Angeles Sections 
Observe Their Anniversaries 


In DECEMBER two of the older Local Sections—Colorado and 
Los Angeles—celebrated their anniversaries with especially gala 
dinner meetings. It was the thirtieth anniversary of the Colorado 
Section, and the twenty-fifth of the Los Angeles Section. 

The Colorado Section combined its celebration, which took place 
at the New Albany Hotel in Denver on the fifth of December, 
with its annual Ladies’ Night. Two of the six charter members 
still belonging to the Section were present on this occasion. These 
were Fred C. Carstarphen and Herbert S. Crocker, Past-President 
of the Society. It is interesting to note that Mr. Crocker served 
as first president of the Section. Two of the other charter mem 
bers—John E. Field and James E. Maloney—sent letters. During 
dinner a sextette from the Sigma Alpha Iota Musical Sorority 
entertained. 

First on the evening’s program was a brief résumé of highlights 
in the history of the Society from the time of its official organiza 
tion—in December 1908—to the present. This material was 
prepared by R. E. Van Liew, who has published an article on the 
subject (Crvit ENGINEERING for February 1938). Then Roy C 
Gowdy, Vice-President of the Society, presented a certificate of 
life membership to Charles O. Lasley. This presentation was 
made in absentia, Mr. Lasley being represented by F. O. Ray. 

The premier showing of a colored motion picture entitled ‘‘The 
Romance of Water’? came next. This film, which traced the 
course of the water from high mountain collection systems to 
storage reservoirs and filtration plants, was enthusiastically re 
ceived. It was pointed out that Denver probably owes its fine 
parks and beautiful flowers to the large supply of water available. 
The film was shown by Harry L. Potts, special engineer for the 
Denver Municipal Water Works. 

An address by Roderick L. Downing, retiring president of the 
Section, concluded the evening. The new officers of the Section 
are Paul S. Bailey, president; Roy A. Klein, vice-president; and 
Ralph N. Tracy, secretary-treasurer 

















rhe Los Angeles Section celebrated its anniversary on the 14th, 
at the time of its regular annual meeting The attendance 
included 22 of the 36 surviving charter members. At dinner 
these members were seated together directly in front of the speak- 
ers’ table After dinner Fred Bowlus, the youngest charter 
member, introduced each of the others present, and all responded 
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St. Louis Section; anda combined meeting of the Detrwit s, 
tion and the University of Detroit Student Chapter. 

On December 5 and 6 he was with Dr. Mead at meetings ;, 
Ann Arbor, and from the 9th to the 11th he was in New York q 
tending the meetings of the Executive Committee of the Board 
Direction. On December 14 he was back in Ann Arbor, attending 








with interesting reminiscences of the early days of the Section. a dinner arranged by the University of Michigan Student Chapter . 
A. M. Rawn, president of the Section, then presented certificates and attended by Society Members from Detroit, Toledo, and An, 
of life membership to three members of the Section. Two others Arbor. Also in December, he visited the Student Chapter at the a 
thus honored were unable to be present Carnegie Institute of Technology; the chapters of the four Found. S 
An excellent report of the special committee appointed to study Societies at the University of West Virginia; the Pittsburgh S 7 
the feasibility and need of establishing an institution for scientific tion; the Cleveland Section; and the Central Ohio Section. , 
research in engineering seismology was presented by Clarence J. His January schedule took him to various groups in the South 
Derrick, chairman of the committee. The committee recom- as follows: the Virginia Section at Richmond; the South Carolin, . 
mended that the Section advise the Society of the necessity for Engineering Society and the South Carolina Section; the Studer: ul 
creating such an institute, and the Section unanimously voted to Chapter of The Citadel; and the University of North Carolin 
accept this report. Student Chapter, the engineering faculty, and local membex = 
The scheduled speakers were J. B. Lippincatt, charter member of at Raleigh, N.C. Dr. Riggs ended his itinerary by speaking ; 
the Section and its first president, and H. A. Van Norman, chief engineering students at the Virginia Military Institute ; 
engineer and general manager of the Los Angeles Department of F I 
Water. Mr. Lippincott described the accomplishments of some 
of the old-time California engineers, while Mr. Van Norman dis- ,__. a - = 
cussed the early days of the city water department and the build l welve Student Chapters Commended 
ing of the Owens River Aqueduct e v4 WV 7 
aa . . y \ 
rhe annual election of officers, held at this time, resulted as for Outstanding ork 
follows: H. Macy Jones, president; R. V. Labarre and Julian 7 : ? F : ' 
Hinds, vice-presidents; Ray L. Derby, secretary; and Don H Upon recommendation of the Committee on Student Chapter " 
McCreery. treasurer : the Board of Direction, on January 16, 1939, authorized the Presi v 
dent of the Society to send 12 letters of commendation to Student , 
Chapters whose activities and reports for the academic year 1937- 
1938 have been outstanding. Three such awards are made in each 
of four regions—the north-central, eastern, southern, and westerm 
bd ry . e os . . . 
Dr. Riggs Rounds Out | erm with The recipients this year, in the above order of regions, are a 
a 
ye * . y follows: 
Many Visits to Society Groups 
: ‘ Carnegie Institute of Technology 
: . Case School of Applied Science 
MAINTAINING the pace he set for himself during the first half of Gubvenity of tasten 
1938, Henry Earle Riggs continued his visits to Society groups in : , 
ll pe f the c wand I , ‘ tps ee ¥ groups - Newark College of Engineering 
all parts of the country throughout the fall and winter months. New York University == 
During his term of office as President, which ended on January 18, Thayer School of Civil Engineering (Dartmouth 
he visited a total of 41 Local Sections and 38 Student Chapters, University of Arkansas 
and the records show that his formal and informal addresses on cee yr ee aie 
a nsti e 
these occasions were heard by more than 3,000 members of the ee 
Society and some 2,500 students. These totals are of course in Oregon State Agricultural College 
id he anv } ired . : Stanford University 
addition to the many hunc reds of persons he has met and ad Texas Technological College 
dressed at the quarterly meetings —- 
An account in the July 1938 issue listed the visits through June It is interesting to note that the Tulane Chapter has received t! 
3, on which date he was with the Toledo Section. In July, just award for the fourth successive year. The Stanford and Daytor 
prior to the Annual Convention, he attended an informal dinner Chapters have each received this award for the second successiy 
sponsored by members in Colorado Springs. and following year. The Chapters at Carnegie and at Virginia Military Institut 
the Convention made two visits are receiving it for the third tin 
to the Wyoming Section at = — eee and Newark for the second tin 
Cheyenne, Wyo., and to the In addition, two letters for 
‘olorado Section at Denver. inrarac P spicuous progress were authori 
Colorado Secti waver. In Forecast for February a 
August he attended the District ‘i ‘ > « to the University of California an 
7 Convention at Houghton, Mich Proceedings University of Texas Chapters 
Following attendance at the ; ; The Committee on Studer 
Fall Meeting, he made a trip [Tue Tueory or Limit DesIcn Chapters is pleased to point 
down the Mississippi River with By J. 4. Van den Brock, M. dm. Soc. C.E. that the selection of three Cha al 
the Mississippi River Commission An argument for minimizing the importance of the theory | “tS ™ each region is an exc ef . 
and visited the Mid-South Section of elasticity and designing structures on a basis of ultimate | ingly difficult job because yh fae 
at Vicksburg strength. | evidence of so much excellen! ' 
His November itinerary was as . ™ | work done by such a large num! oF 
follows: Society end Student LATERAL SpILLwAyY CHANNELS I of the Society’s student group: 
Chapter members at Ann Arbor; By Thomas R. Camp, M. dm. Soc. CE All sorts of evidence availabi 
Antioch College Student Chapter; Contains simplified formulas and diagrams for small side- the committee ts carefully weig: roa 
University of Kentucky Student channel spillways of uniform sections such as those used and balanced. It is inevita Phe. 
Chapter; Tennessee Valley Sec in sewage treatment and water purification plants | that the excellence of annual ' re. 
tion; Student Chapter at the \ . + | ports must weigh heavily in ar - 
: : ; . i od d N" ut NEERS : +s ‘ 11a! g1 
University of Tennessee; Student Lar — 1 Co joer von ENGINEERS ing at a decision, but the qua 
Chapter at the Missouri School of Report of the oe c —— of N gro Malaria of the Chapter’s program, prom — 
. . . r ‘ d ; Assoc cm — nonden MI 
Mines; Mid-Missouri Section; Committee % the Southern Medical Association, || yess and care in correspond - 
: = “a through its Subcommittee on Engineering, and the ol at aad 1 Fe 
Student Chapter at the Univer- . ‘ : re es . “ e and other evidences ot z } _ 
, ot Sanitary Engineering Division of the Society. ae pees ae Na 
sity of Missouri; Kansas City ' aaa oie ganization and good opera a 
Designed to correct the condition expressed by the indict- . a Ra NI 
Section; engineering students at “a : oS given full consideratio: ‘ 
; Univ ment, “In the view of some malaria experts, engineers are Details f the annual repo F; 
Kansas niversity; &@ joint meet now the chief offenders in the causation of preventable etails from 
ing of the Kansas Section and the malaria in this country.” of the committee 
Student Chapters at Kansas State Chapters will be dist: 
College and Kansas University Chapters at an early 
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Washington Award to 
Daniel W. Mead 


Da? W. Meap, Past-President and Honorary Member of 
S y, has been chosen as the recipient of the Washington 


. 
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Jetrvit Se 


1eet ings Q 
W York at. 
e Board g 


, Att ending oe 1939. Presentation of the award, in the form of a 
nt Chapter onze p aque, Will be made on February 20 at the Drake Hotel in 
>, and Anp hicago, at a joint dinner meeting of the Western Society of En- 
pter at the ions | the four Founder Societies, all of which are represented 
ur Founder : she award commission. The award was made in recognition of 
burgh Sec \ Mead’s “superior contribution to sound theory and good prac- 


mn. and high ethical standards in the creation of engineering 


the South works as an engineer and as a teacher.” 

‘h Caroling The Washington Award was founded in 1915 by John W. Alvord, 
he Student \. Am. Soc. C.E., and is administered by the Western Society of 
h Caroling Engineer It is given annually ‘as an honor conferred upon a 


1 members 
peaking tp 


- 


»rother engineer by his fellow engineers on account of accomplish- 
ments which preeminently promote the happiness, comfort, and 
well-being of humanity.” 

Dr. Mead, says the Bulletin of the Western Society of Engineers, 
.as been an outstanding figure in professional, educational, and 
oublic service over a long period of years. He has contributed to 
»ydrauilic engineering, particularly in the branches of hydroelectric 
evelopment, irrigation, drainage, and water works. . . .[He] has 
.daremarkable influence on the thousands of engineering students 
who have come under his direction in college and also in their later 
evelopment. His high standard of ethics has been an inspiration 
1! with whom he has come in contact.” 


ended 


Chapters 
l the Presi. 
to Student 
year 1937- 
ade in each 
id western 
ms, are as 





Appointments of Soctety Representatives 


Cuartes GirmMaN Hype, M. Am. Soc. C.E., has accepted an ap- 
pointment to represent the Society on the Sectional Committee of 
« American Standards Association on Mimimum Requirements 
for Plumbing and Standardization of Plumbing Equipment. 


yap H. Sawyer, President Am. Soc. C.E.; Atonzo J. Ham- 
wond, Past-President Am. Soc. C.E.; Joun C. Hoyt and 
Carton S. Proctor, Members Am. Soc. C.E.; and GEorGE 
[ Seapury, Secretary Am. Soc. C.E., are the Society’s ap- 
untees on the Construction League of the United States. 
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News of Local Sections 





Scheduled Meetings 


CoLoraDO SecTion—Dinner meeting at the University Club 
n February 13, at 6:30 p.m. 

Dayton Secrion—Luncheon meeting at the Dayton Engineers 
Club on February 20, at 12:15 p.m. 

GeorGiA Secrion—Luncheon meeting at the Atlanta Athletic 
Club on February 13, at 12:30 p.m. 

lowa Section—Evening meeting at the Hotel Fort Des Moines, 


ause of th 
Des Moines, lowa, on February 14, at 8:00 p.m. 


h excellent 


rge numbe d K ANSAS STATE Section—Luncheon meeting at the Kansan 
nt groups Hotel, Topeka, on February 10, at 12:30 p.m. 

vailable Los ANceLes Section—Dinner meeting at the University Club 
lly weighe: m February 8, at 6:15 p.m. 


METROPOLITAN SecTrIon—Joint meeting with the American 
ciety of Mechanical Engineers, the American Institute of Elec- 
‘real Engineers, and the New York Municipal Engineers, in the 
“ngimeering Societies Building on February 15, at 8:00 p.m. 
Subject, “New York World’s Fair, 1939.’’) 

Miami Secrion—Dinner meeting at the Seven Seas Restaurant 
n February 2, at 7:00 p.m. 

Nasi ILLE SECTION—Meeting on Feburary 7 

NEW Mexico Sectron—All engineers’ banquet at the Hotel 
“! Fidel, Albuquerque, on February 17, at 7:00 p.m., held in 
“Hnection with the Road Conference of the State Highway De- 
the University of New Mexico. 
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PHILADELPHIA SECTION—Social meeting at the Engineers Club 
on February 18, at 6:15 p.m. 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:10 p.m. 

St. Louts Sectrion—Luncheon meeting at the Mayfair Hotel on 
February 27, at 12:15 p.m. 

San Francisco Section—Dinner meeting at the Engineers 
Club on February 21, at 5:30 p.m. 

SEATTLE Section-——Dinner meeting at the Engineers Club on 
February 27, at 6:00 p.m. 


Recent Activities 


CENTRAL ILLINOIS SECTION 


Aluminum, particularly the fabrication of structural shapes, 
was the subject that entertained members of the Central Illinois 
Section attending the November meeting. This session, which was 
held at the Abraham Lincoln Hotel in Springfield on the 29th, was 
a joint activity with the Springfield Engineers Club and the Spring- 
field Chapter of the Illinois Society of Engineers. The combined 
attendance was well over a hundred. The annual dinner meeting 
of the Section, held at Bradley Hall in Champaign on December 15, 
featured a discussion of the application of geological principles 
in the solution of engineering problems. The speaker presenting 
this subject was Dr. George E. Ekblaw, geologist with the Illinois 
State Geological Survey. The annual election of officers was also 
held at this time, the result being as follows: Whitney C. Hunting- 
ton, president; Clifford M. Hathaway and Randolph P. Hoelscher, 
vice-presidents; and Harry P. Evans, secretary-treasurer. There 
were 28 present. 


CENTRAL OHIO SECTION 


The annual dinner meeting of the Central Ohio Section took 
the form of a joint session with the Ohio State University Student 
Chapter, held on the university campus on December 8. The 
speakers and guests of honor were President Riggs, Vice-President 
Gowdy, and Director J. E. Root. All spoke briefly on Society 
affairs. Daniel W. Mead, Past-President of the Society, was also 
an honored guest, but did not speak as he had addressed the 
engineering students at the university earlier in the day. Addi- 
tional features of interest at the meeting included the presenta- 
tion of a certificate of life membership to John L. Dillard and the 
installation of Section officers for 1939. These new officers are 
Paul M. Holmes, president; R. B. Jennings, first vice-president; 
and K. B. Woods, secretary-treasurer. The total attendance of 
105 included 54 students. 


CINCINNATI SECTION 


Two meetings of the Cincinnati Section took place in December. 
On the 5th, about 25 members and guests met at the Cincinnati 
Engineers Club to hear Maj. Bradley Jones, professor of aeronau- 
tical engineering at the University of Cincinnati, give a talk on 
the development of aircraft for military purposes. His talk was 
illustrated with lantern slides. Warren W. Parks, president of the 
Section, then presented certificates of life membership to J. A. 
Hiller and A. A. Woods. On the 12th there was a luncheon meet- 
ing, which was attended by 18. The speakers on this occasion 
were Vice-President Gowdy and Director Root, who discussed 
matters of interest to the Section 


CLEVELAND SECTION 


At its December dinner meeting the Cleveland Section honored 
four officials of the Society—President Riggs, Past-President 
Mead, Vice-President Gowdy, and Director Root. All spoke on 
different phases of Society activities, and a good-sized crowd was 
present to hear them. Nearly 200 attended the annual dinner 
meeting of the Section, which took place on January 9. On this 
occasion the guest speaker was Dr. Arthur E. Morgan, former 
chairman of the Board of Directors of the Tennessee Valley Author- 
ity. In discussing his subject, “Some Observations on Politics 
and Business,”’ Dr. Morgan cited the benefits accomplished by 
justice in the settlement of disputes, whether international or 
civil. Certificates of life membership were presented to James E. 
Ferguson, Carl H. Fuller, Burton R. Leffler, Frederick D. Rich- 
ards, George H. Tinker, and Albert W. Zesiger. The meeting 
concluded with the election and installation of new officers. These 
are Frank C. Tolles, president; John H. Anderson, vice-president. 
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d G. Brook irnest, secretary-treasuret Music during dinner 
vas | \ iz quartet of the Case School of Applied 
DAY SECTION 

| ‘ it the annual meeting of the Dayton 
mm, W e form of a luncheon held at the Engineers 
( yon | } ] ng a brief business session the follow 
ft “ if ne new veal G. \ Clow, pre ident 
1. |. Chamberla Ir., first vice-president: J. F. Hale, second vic« 
ind C. H. Stephet ecretary-treasuret! Che program 
“ devoted t port of the Local Sections Conference held at 
of the So \ 

District oF COLUMBIA 
The Junior Forum of the District of Columbia Section reports 
wo meetin On October 24 there was a session, which included 
i technical talk by Dr. Edward B. Stephenson, of the Naval Re 
earch Laboratori Dt Stephenson discussed the subject, 
The Use of Sound in Hydrographic Surveying At the meeting 
held on December 5 the following new officers were elected for the 
coming year: T. Ritchie Edmonston, president; Milton Dubin, 
vice-president; and James H. Carr, Jr., secretary-treasurer Che 
technical program consisted of a talk on earth construction Phis 


was given by T. A. H. Miller, of the Bureau of Agricultural Engi 
neering, U. S. Department of Agriculture 
FLORIDA SECTION 
rhe proposed new engineering registration law was the principal 
ypic of discussion at the December 16th meeting of the Florida 
Section Robert M. Angas, chairman of a committee appointed 
o study this bill, reported on the subject, and various members 
presented the opinion rhe reports of the nominating and 
other committees were also heard at this session, and it was an 
nounced that Charles J. Carroll had attained the status of life 
ember of the Sox V 
GEORGIA SECTION 
The Georgia Section reports that at its December meeting the 
following officers were elected for 1939: Walter S. McDonald, 
president \. J. Cooper and H. J. Friedman, vice-presidents 


ind H. ©. Robison, secretary-treasurer The latter was elected 


ILLINOIS SECTION 


New offi for the Illinois Section are as follow L. D. Gay 
on, president J. De N. Macomb and T. L. Condron, vice 
p ick G. B. Massey, secretary; and J. F. Seifried, treasurer 
Che officers elected by the Juniors of the Illinois Section are Hal 
P. Kibbey | ! Lawrence H Lyk Vice president Albert 
M. Levy, secretary: and J. E. Goldberg, treasuret 

INDIANA SECTION 

Field Secretary Jessup addressed a dinner meeting of the Indiana 
Section, which took place at the Hotel Washington in Indianapoli 
on December 2. Mr. Jessup spoke on the subject of ‘““The Aims 
and Activities of the Society as Related to Those of the Sections,’ 
ind an enthusiastic general discussion followed There were 18 
presen Vice-President Gowdy was guest of honor and speaker 
it a luncheon meeting of the Section that was held on December 13 
A general discussion followed Mr. Gowdy’'s talk, which covered 
the Local Sections Conference at Rochester and the problems and 
issues raised ther Mr. Gowdy also described the function and 


operation of the Board of Direction here were 14 present 


KANSAS City SECTION 

rhe annual ting of the Kansas City Section took place on 
Decembx », with members and guests present. A floor show 
entertained the members during dinnet The meeting was then 
called to order, and the principal speaker of the evening was intro 
d d I} was Edward Shook, attorney of Kansas City, whose 
ubject wa Che Engineering Profession from the Legal Point of 
View rh recommendations of the nominating mittee 
were also heard, and the following ofhcer were unanimously 
elected: Ashlev B. Tavlor, president R. N. Bergendoff, first 
vice-presiden F. M. Cortelyou, second vice-president; and Wil 
liam M, Spann, secretary-treasuret The meeting was then de 
lared an open forum, and a number of those present commented 
briefly and in estingly on work in which thev were engaged 
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rhe evening concluded with the presentation of certificat 
membership to W. O. Galbreath and G. C. Haydon 


KANSAS STATE SECTION 


rhe presentation of certificates of life membership in the S 

to Lloyd B. Smith and Howard A. Fitch—was a feature of 
December 9th meeting of the Kansas State Section. A t 
program, consisting of a talk on the “Safety 
Civil Engineer,’’ followed This was given by George A 
Kansas State 
meeting concluded with a report on the Local Sections Cor 
at Rochester, which was presented by F. W 
of 34. 


subject of 


safety engineer for the Highway Commissior 
Epps, secretary 


Section Chere was an attendance 


KENTUCKY SECTION 


rhe Kentucky Section reports that several interesting meet; 

On March 15 Art Boase, of ; 

Portland Cement Association, addressed a gathering of 33 on ; 

topic, “The Use of Concrete in Europe.”’ At this session Ge rg 
H. Sager, Jr., also spoke, his subject being the new registration ay 
for engineers in Kentucky. On May 14 members of the Sect 

enjoyed a joint dinner meeting with the Student Chapters at ; 
University of Kentucky and the University of Louisville. 7 
attendance on this occasion was 35. <A joint dinner meeting y 
Committee No. 8 of the Society for the Promotion of Engin 
Education took place on September 5. J. S. Dodds, professo; 
civil engineering at Iowa State College, made the address of 
evening. The guest speaker at the dinner meeting held on N 
vember 14 was Col. W. A. Danielson, constructing quartermast 
at Fort Knox, Ky. Colonel Danielson spoke on the develop: 
of Fort Knox, using slides to illustrate his talk 


were held during the past year 


LEHIGH VALLEY SECTION 


On December 12 the annual meeting of the Lehigh Valley § 
tion took place with 37 present rhe election of officers, wi 
held at this time, resulted as follows: 
president; L. P and E. F 
M. O. Fuller, secretary-treasurer rhe latter gave a 
the Local Sections Conference at Rochester, and a t 
speaker was also enjoyed. This was Bruce Johnston, wh 
rhe Structural Significance of Stress 


was George F. Ro 


Grossart Ball, vice-presiden 


report 


cussed the subject, 
LOUISIANA SECTION 


here were 24 members and guests present at a meeting 
Louisiana Section, which was held in New Orleans on Decem!x 
The feature of the 
address on the subject of 
projects in New Orleans 


occasion was an interesting and instn 


slum clearance and low-rent h 
his was given by Alvin M. Fro 
executive director of the Housing 
The object of this talk was to 
federal and 
housing projects and to acquaint members of the Secti 
outstanding architectural features of the ‘‘efficiency ho 
will replace decrepit slum homes in New Orleans 


engineer and 
New Orleans. 


consulting 
thority of 
about state acts dealin 


general information 


MARYLAND SECTION 


Election of officers for the new year took place ata 
the Maryland Section, held at the Engineers Club in Baltn 
December 14 The 
Dougherty, president; 
Norman D 


two-vear 


election were as follow 
Finck, vice 
Kenney, secretary-treasuret The latter wa 

A talk on Maryland's primary bridg 
This was giv 


Greiner Compa 


results of the 
George s pre sidet 
for a term 
also scheduled for this occasion. 


Allen, vice-president of the J. E 


gram was 

Herschel H 

Baltimore 
METROPOLITAN SECTION 


rhe Metropolitan Section held its third gathering o 
Building on December 
Section, ope ned the meet 


in the Engineering Societies 
Bakenhus, president of the 

to the late Robert Ridgway, Past-President at 
Member of the The subject of the 
Playground, and Parkway Developments in New York 
Long Island rhis subject, which was illustrated by 
motion pictures, was presented jointly by William H 
consulting park engineer for the New York City De 
Parks, and Sidney M. Shapiro, assistant chief engu 

Island Park Commis The total attendat 


tribute 


society meeting 


Long ion 





































































es of lif eluded about 100 students, the Section being host on this occasion 
she eight Student Chapters in the metropolitan area. A social 
d refreshments concluded the evening. 
ember 14 the Junior Branch of the Section met at the 
e Society jote! Bristol in New York for its first dinner of the year. The 
re of th a <f iker on this occasion was Eugene L. Macdonald, associate 
technica »oineer for Parsons, Klapp, Brinckerhoff and Douglas, of New 
and 1 - City. Charles T. Murphy, who is to instruct the public 
A. Rei ai ‘king course for Juniors, was then presented to the group and 
on. Ti ke briefly. The attendance was 40. 
caueren Miami SECTION 
iry oft 
ting of the Miami Section took place in the Seven Seas 
restaurant on December 1, with 16 present. During the business 
ion Milton B. Garris was elected president and Leroy S. Ed- 
meeting yards, secretary-treasurer. Following the reading of a report on 
se, of th the recent activities of the Florida State Registration Board, the 
33 on tl eoeaker of the evening, Anthony J. Daino, was introduced. Mr. 
n Georg Haino, who heads a construction company, discussed the technique 
ation lay -ock tunneling as practiced by his company on three New York 
e Sectior City subway contracts. Mr. Daino made his comments especially 
ers at th resting by unique blackboard sketches. 
ile. Ti 
ting wit 
gineering 


ofessor 


Mrip-Missour!I SECTION 


\ business meeting, dinner, and smoker were sponsored by the 
\lid-Missouri Section on December 10. The officers of the Student 
ess of th Chapters at the University of Missouri and the Missouri School of 
d on N \lines were guests of the Section on this occasion, and the total 
termaste: endance numbered 45. Reports were read, and the Section 
relopment t on record as favoring budgetary appropriations for topo- 
phical mapping in Missouri and other states. The annual 
tion of officers then took place, with the following results: 
Harry Rubey, president; W. Scott Johnson, vice-president; 
alley & Raymond W. Brooks, secretary-treasurer; and V. A. C. Gevecker, 
rs, whi nior director. A delightful dinner and smoker followed the 
Roehrig isiness session. 
“nts; al 
report 
techni Eight members of the Nashville Section met for dinner and a 
who di hnical session in Kissam Hall at Vanderbilt University on 
: ecember 6. After the transaction of routine business those pres- 
heard a talk by Dr. Jewell, of Vanderbilt University, on the 
biect of earthquakes. 


NASHVILLE SECTION 


y 


‘ 


ing of 
ember 


New Mexico SECTION 

nstruc! On November 17 the New Mexico Section met in Albuquerque 
t housing n joint session with the Student Chapter at the University of New 
From! Mexico and other engineering student groups on the campus. 


using A rhe speaker of the occasion was C. 5. Howard, of the U. S. Geologi 
to sprea | Survey, who discussed the industrial and agricultural uses of 
ling water. A general discussion, led by Professor Ford, followed. 


n wit! There were about 50 present 
_ NORTHWESTERN SECTION 
was an attendance of 46 at the dinner meeting of the 
stern Section held at the University of Minnesota on 
meeting December 5. During the business session the following officers 
re elected for the coming year: H. S. Loeffler, president; A. F 
ws: | vice-president; Arndt J. Duvall, second vice-presi- 
lent; at nt, and Frank Altman, secretary-treasurer. The technical 
pr consisted of an interesting and enlightening talk on the 
ridge | nservation problems of the Red River of the North, 
- giver ven by E. V. Willard, chief engineer of the Minnesota State 
partment of Conservation. 


tumor 


fas © 


mpal \ 
OKLAHOMA SECTION 


er 16 the annual meeting of the Oklahoma Section 
with 24 present. The feature of this occasion was an 
illustrated lecture on ‘Petroleum Exploration and 
in South America,’’ which was given by Dean W. H. 
University of Oklahoma. The annual election of 
ted as follows: Frank Herrmann, president; A. H. 
| vice-president; D. H. Jones, second vice-president; 
Vilson, secretary-treasurer. 


OREGON SECTION 


‘0 present at a meeting of the Oregon Section that 
Portland on December 7. After a brief discussion of 
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business matters a technical program was enjoyed. This consisted 
of a talk by W. E. Milne, head of the mathematics department at 
Oregon State College. Refreshments were served at the close of 
the meeting. 


PANAMA SECTION 


At the annual meeting of the Panama Section, held at the Union 
Club in Panama City on December 5, the following new officers 
were elected: Emanuel Lyons, Jr., president; R. L. Klotz, first 
vice-president; W. D. Wright, second vice-president; and Clinton 
Morse, secretary-treasurer. The latter will serve a two-year term 
After the business session an interesting film on the making of 
safety glass was shown by Lawrence Johnson, assistant superin- 
tendent of the Canal Zone Schools. This film was available 
through the courtesy of the U.S. Bureau of Mines. There were 23 
present. 


PHILADELPHIA SECTION 


The November meeting of the Philadelphia Section, held 
jointly with the Chamber of Commerce, the Engineers Club, the 
Philadelphia Ordnance District of the Army, and the local branches 
of eight other societies, took place at the Bellevue-Stratford on the 
9th. Following the dinner, Brig. Gen. C. T. Harris, Jr., assistant 
chief of the Ordnance Department of the U. S. Army, gave an 
address entitled ‘‘Plans for Industrial Mobilization.’”’” In his talk 
General Harris stressed the importance of cooperation between the 
Ordnance Department and industry in the event of a national 
emergency. 

PITTSBURGH SECTION 


President Riggs was guest of honor at the annual dinner of the 
Pittsburgh Section, held at the Duquesne Club on December 2. 
Following dinner, Dr. Riggs gave a brief résumé of the history of 
the Society and outlined the development of the present demo- 
cratic form of administration that controls its activities. The 
attendance of 81 also included George T. Seabury, Secretary of the 
Society, who discussed the problems that must be met by the 
Juniors in establishing themselves in the profession. A _ joint 
meeting of the Pittsburgh Section and the civil engineering section 
of the Engineers Society of Western Pennsylvania took place at 
the William Penn Hotel on December 8. The speaker on this 
occasion was P. H. Bates, chief of the Clay and Silicate Products 
Division of the National Bureau of Standards, whose subject was 
“Trends in Cement Technology and Their Effect on Engineering 
Construction.”” There were 106 present. 

The Junior Division of the Pittsburgh Section has held three 
meetings since its organization in the fall of 1938. The first of 
these, which took place in October, was for the purpose of organiz- 
ing and discussing plans for the future. The meeting was opened 
by C. M. Reppert, president of the Pittsburgh Section, and 
later turned over to J. W. McKnight, newly appointed chairman of 
the Junior Division. Wilfred Bauknight was appointed secretary 
At the second meeting, which was held on November 28, J. N 
Chester gave a very interesting talk on the subject, ‘An Engineer's 
Visit to the North Cape.’"” On December 15 John C. Kohl, of the 
Research Bureau of the Pittsburgh Plate Glass Company, pre 
sented an illustrated lecture on structural glass. 


SACRAMENTO SECTION 


During November and December the members of the Sacra 
mento Section continued their custom of having weekly luncheon 
meetings. On November 1, there were 38 present to hear Thomas 
E. Stanton, Jr., Director of the Society, report on the Rochester 
and Salt Lake City meetings. On November 15, R. Robinson 
Rowe gave an interesting talk on prospecting for gold in south 
eastern Alaska, where he spent considerable time investigating 
power possibilities. There were 66 present at the meeting held on 
November 29. On this occasion W. H. Peterson, on the staff of 
the State Department of Public Works, described the new state 
office building now under construction in Sacramento. On 
November 22, there was a special evening meeting, at which a 
certificate of life membership was presented to Frederick M 
Green. The lecturer on this occasion was Dr. J. E. Church, of the 
University of Nevada, who spoke on snow survey work. There 
was a business meeting on December 6, and on the 13th a program 
of impromptu talks was greatly enjoyed, the scheduled speaker 
having been unable to attend. Fred Sprague then showed two 
films—one on deep-sea fishing and one on winter sports. There 





























were 268 present on December 20 to enjoy the annual Christmas 
entertainment; and on December 27 Peter Franzen, professor of 
biology at the University of Nevada, gave a talk on ‘““Some General 


Aspects of the Microbiology of Sewage 
SAN FRANCISCO SECTION 
At the regular meeting of the San Francisco Section, held on 


results of a letter ballot for the election of officers 
F. H. Fowler, president; J. I. Ballard, 
Corwin, Jr., secretary-treasurer. Then 


December 20, the 
announced as follows 
and T. J 


were 
vice-president 


Guy F. Atkinson gave a talk on “The Construction of the Founda 
tion of the Grand Coulee Dam Chere were 138 at the meeting 
and 110 at the dinner preceding it rhe new life members of the 
Society were guests of the Section at dinner and received their 
certificates of membership 
PEATTLE SECTION 
The Seattle Section held its November dinner meeting at the 
Engineers Club on the 28th Following dinner a film entitled 
The Story of Douglas Fir’ was shown to the group through the 
courtesy of the Pope and Talbot Company, of Portland, Or 
There were about oO pre ent 
SPOKANE SECTION 
At the December meeting of the Spokane Section, which was 
held at the Davenport Hotel on the 9th, it was decided that 
three prizes of Junior membership in the Society will again be 


t papers submitted by senior civil engineering 


offered for the he 
Spokane Se« 


three 
It was also voted to award such a prize at 
College, for his 


tudents im the engineering schools within the 
tion area this time to 


Joseph Collart, of Washington Stat paper on 

Steel Bearing Pile though the papers from this college were 
received after the contest closed and could not be judged with the 
other \ certificate of life membership in the Society was then 
presented to E. G. Taber, and the annual election of officers took 
place, with the following results: Phil G. Holgren, president; 
H. E Phelps, first vice pres.dent; A J Turner, second vice 
president; and E. L. Haines, secretary-treasuret A technical 


program consisting of the Society's lantern-slide lecture concluded 


the meeting 


SYRACUSE SECTION 


Syracuse Section met for 


IT'wenty members and guests of the 
[he guests included 


dinner in the Onondaga Hotel on January 9 
Ernest F. Robinson, who was on a visit home from his work in 
Maracaibo, Venezuela, where he is in charge of preliminary work 
for deepening the harbor and extending the dock facilities. Colonel 
an interesting talk describing some of the difficul 


Robinson gave 
Following dinner and 


ties encountered in carrying out his work 
Colonel Robinson's talk, the Section was host to the Technology 
Cecil S. Camp, assistant professor of civil 
an illustrated lecture on 
combined attendance 


ot Syracuse 
Syracuse | 
Valley Authority 


Club 
engineering at 
the 
of 150 


niversity, 
be fore 


gave 
Tennessee the 


TACOMA SECTION 


of bad weather and hazardous driving conditions the 
December meeting of the Tacoma Section was 


Because 


attendance at the 


maller than usual—25 members and 7 guests However, thos« 
present enjoyed an interesting technical program consisting of 
three talks These were given by C. E. Corser, bridge designer for 


the Washington State Highway Department; and J. G. Holmstrom 


and M. Aitken, respectively chief engineer and assistant engineer 
of the Kenworth Motor Truck Corporation. During the business 
meeting the following officers were unanimously elected for 1939 


Knapp, president; Bertram P. Thomas, vice-president 


Ashlie Vv, secretary 


Ronald C 
and Wells H 


treasurer 


TENNESSEE VALLEY SECTION 


On December 4 the Knoxville Sub-Section of 

Valley Section held a special meeting to clarify any questions on 

the laws in Tennessee The sym 

charge of N. W. Dougherty, professor of civil 

engineering at the University of Tennessee and chairman of the 
rennessee Board of Engineering and Architectural 

who gave a detailed account of the law in Tennessee and the rela 

There were about 


the Tennesse 


registration and registration 


posium was i 


Examiners, 


tionship between states that have such laws 


40 present 
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TOLEDO SECTION 


An imspection trip through the Rossford (Ohio) plan) of , 
Libby-Owens-Ford Glass Company was enjoyed by mem ber 


the Toledo Section on December 8 in place of a regular mee, 


Sixteen members and guests made this trip, which included ey. 
process from batch mixing to grinding and polishing. The any 


meeting of the Section took place on December 21, with 26 prec 


During the business session the following new officers were elec 
H. M. Sharp, president; R. A. Nyquist, vice-president; and R 

Abbott, secretary-treasurer. After a few words by the retir: 
president, P. W. McDonnell, the speaker of the evening wa: 

troduced. This was J. E. Root, Director of the Society, 
cussed the origin and growth of the Society. At the conelys 
of his talk two reels of the films entitled “Edgerton High Sp. 
were shown through the courtesy of the Massachuys 


who 


Movies” 
Institute of Technology 


UTAH SECTION 


New officers for the Utah Section, elected on December 
as follows: Thomas C. Adams, president; George D. Clyc& 
vice-president; L. M. Winsor, second vice-president; and | 
Richardson, secretary-treasurer Following the routin« 
session, Dr. Adams gave an interesting talk on the engin 
developments along the Colorado River, which he illustrated y 
motion pictures taken during a recent trip along the river 


WISCONSIN SECTION 


here were 28 present at the annual meeting of the Wi 
Section, which took place at the City Club in Milwauke: 
cember 14. The technical program consisted of a talk by Wj 
Monroe White, manager and chief engineer of the hydrauli 
partment of the Allis-Chalmers Manufacturing Company 
subject, “‘Engineering Features of a Trip Around the \W 
proved extremely interesting. During the business session, » 
concluded the meeting, the following officers were elected for 
coming year: J. P. Gebhard, president; C. A. R. Distel 
first vice-president; C. A. Willson, second vice-president 
Lloyd D. Knapp, secretary-treasurer 





Student Chapter Notes 





LEHIGH UNIVERSITY 


During the past semester the Lehigh University Student Cha 
has had three meetings. The first of these was held in the Fi 
Engineering Laboratory, where various interesting tests wer 
ducted. At the second meeting there was a talk on flood contr 
This was given by Charles Ryder, chief engineer of the Dey 
ment of Forests and Waters. At the third gathering R. A. \\ 
a representative of the Portland Cement Association, wa 
speaker. Mr. Wahl gave an illustrated lecture on ‘Modern Desg 
of Concrete Highways.” 

UNIVERSITY OF ARKANSAS 


rhe University of Arkansas Student Chapter recently wa 
to a banquet honoring L. L. Hidinger, Director of the Society 
H. N. Pharr, of the Mississippi River Commission. [Follow 
dinner Mr. Hidinger discussed the value of the Society 
Southwest. Mr. Pharr then gave an illustrated lecture s! 
steps in the development of the thirteen Mississippi River 
He also presented a technicolor film on the construction 
Sardis Dam on the Tallahatchie River, Mississippt 


A 


UNIVERSITY OF DETROIT 
On November 22 the University of Detroit Student © 
held a joint dinner meeting with the Michigan Section 
Seciety. A detailed account of this meeting appeared in th 
of Local Sections’? department of the January issu 
ENGINEERING. Another meeting of the Chapter took 
December 13, with 33 present. The technical prog 
occasion consisted of the presentation of an illustrat: 
the construction of the Cascade Tunnel, and a talk on 
This was given by L. ‘ 


" ¢ 
i 


incinerator problem in Detroit. 
assistant engineer for the City of Detroit 
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Engineering Events in Brief 


annual convention and highway exhibit, 
March 7-10, concurrently with the na- 
tional convention of the Associated Gen- 
eral Contractors of America. Both papers 
and exhibits will have as their keynote 
“highways of tomorrow.”’ 


High Honor to 
Dugald C. Jackson 


Tue 1938 Edison Medal of the American 
Institute of Electrical Engineers—‘‘the 
highest award in electrical engineering’’— 
has been presented to Dugald C. Jackson, 
M. Am. Soc. C.E., ‘for outstanding and 
inspiring leadership in engineering educa- 
tion and in the fields of generation and 
distribution of electric power.’’ The pres- 
entation was made on January 25, during 
the annual winter convention of the Insti- 
tute in New York City. 

Doctor Jackson received the degree of 
civil engineer from Pennsylvania State 
College in 1885, and spent the next two 
years in graduate study in electrical engi- 
neering at Cornell University. In 1891, 
he formed a consulting engineering firm 
with his brother, W. B. Jackson, and also 
became professor of electrical engineering 
at the University of Wisconsin. In 1907, 
he was appointed professor and head of 
the department of electrical engineering 
at the Massachusetts Institute of Tech- 
nology, “in which position he notably 
wove research into the fabric of engineer- 
ing education.’’ The consulting engineer- 
ing firm of Jackson and Moreland, organ- 
ized in 1919, specialized in the fields of 
electric power production and distribution 
of railway electrification, with a nation- 
wide and international list of clients 
Doctor Jackson continued as senior part- 
ner until 1930, but retained his position at 
M.I.T. until 1935, when he retired as pro- 
fessor emeritus. 

The Edison Medal, founded by associ- 
ates and friends of Thomas A. Edison to 
perpetuate his memory and the memory of 
his great works, is awarded annually for 
“meritorious achievement in electrical sci- 
ence, electrical engineering, or the electri- 
cal arts’’ by a committee of 24 of the lead- 
ing members of the American Institute of 
Electrical Engineers. 








Recent Pamphlets on 
Engineering Topics 


A 110-page supplement to ‘‘Dams, a 
Bibliography”’ has just been issued by the 
Engineer School Library, Fort Belvoir, 
Va. The supplement lists books and 
articles published on the subject between 
April 1936 and September 1938. Like the 
original edition, it is in loose-leaf form. 
It is free to purchasers of the original bibli- 
ography, and lists at 50 cents to others, 
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ITEMS OF INTEREST 








The American Institute of Steel Con- 
struction has now published in pamphlet 
form its “Specification for the Design, 
Fabrication, and Erection of Structural 
Steel for Buildings.’’ This specification 
was adopted in 1936 and editorially re- 
vised in 1937, but has not previously been 
available in the present compact form. 
It can be obtained from the Institute, 200 
Madison Ave., New York, N.Y., at 10 
cents a copy. 

The Sixth Annual Report of the Engi- 
neers’ Council for Professional Develop- 
ment can now be purchased from that 
organization, 29 West 39th Street, New 
York, N.Y., at 25 cents a copy. Of spe- 
cial interest in this publication is the re- 
port of the committee on engineering 
schools, which includes the revised list of 
accredited engineering curricula. Another 
important item is the summary of com- 
parative study of the qualification pro- 
cedure in the fields of accounting, archi- 
tecture, law, and medicine. 

“Planning Profitable Neighborhoods’’ 
is the title of a new 36-page bulletin of the 
Federal Housing Administration, which 
has been written as a guide to good neigh- 
borhood development and principally to 
assist the small developer. The principles 
of land subdivision that make neighbor- 
hoods more desirable are illustrated by 
“good” and “‘bad”’ examples, arranged in 
pairs. Eight examples of actual subdivi- 
sion planning are also shown, each ex- 
ample including both the original plan sub- 
mitted to the FHA and the suggested re- 
vised layouts made by its Land Planning 
Section. The bulletin is available through 
the Superintendent of Documents, Wash- 
ington, D.C., at 20 cents a copy. 





Page of Special Interest 


The recent death of James Noble Hatch, 
M. Am. Soc. C.E., has called attention to 
the fact that he was well known for his 
poetry. A specimen appears on the Page 
of Special Interest of this issue, against a 
background of the Pickwick Landing Dam 
on the Tennessee River. Notice of Mr. 
Hatch’s death, with a brief sketch of his 
career aS an engineer, appears on page 68 
of the January number of Civi_ ENGI- 
NEERING 





Projects and Publications 


of A.S.A. 


Tue Standards Council of the American 
Standards Association recently launched 
a new project of widespread interest to 
the building trades and to other groups 
concerned with more economical methods 
of building design and _ construction 
Plans for the work include development 
of a basis for coordination of dimensions 
of building materials and equipment and 




















Cy 


the correlation of building plans and de 
This will 
features of 


tails with such dimensions 
mean standardization of the 
design of buildings as well as of materials 
entering into their construction. The 
Standards Council has authorized appoint 
ment of a technical committee represent 
ing all groups that have an interest in the 
project, with the further recommendation 
that this committee work under the joint 
leadership of the American Institute of 
Architects and the Producers’ Council 
Also of interest to the building trades 
are the New American Standards Specifica 
tions for gypsum plastering and lathing, 
now available from A.S.A. headquarters, 
29 West 39th Street, New York, N.Y 
rhe specifications are comprehensive, and 
mixes, 
acoustical and 
rhe chap 
ter on lathing covers a lath 
types and includes specifications for con 


such materials, 
finishes, thickness, 
other special-purpose plasters 
variety of 


topics as 
and 


over 


tructing and erecting solid plaster parti 
‘ions, metal wall furring, and so forth 





NEWS OF ENGINEERS 


Per ronal Tiems lhout Sor tely Member , 





RALPH BuRKE has been granted a leave 
of absence as chief engineer of the Chicago 
Park District in order to serve in a similar 
capacity with the newly created city 
department of subway and traction. As 
such he will be field man in direct charge 
of construction of the new Chicago sub 
way system 

H. G. Gerpes, for the past three years 
m the engineering staff of the Federal 
Power Commission in Washington, D.C., 
is now with the Harza Engineering Com 
pany on the Santee-Cooper Project at 
Charleston, S.C 

Frep R. Wuire, chief engineer of the 
Iowa State Highway Commission, is the 
recipient of the Bartlett Me 
morial Award of the American Association 
of State Highway Officials for outstanding 
service in the highway field rhe presen 
tation was made at the annual convention 
held in 


George S 


which was 
5Sto8 


of the association, 


Dallas, December 


Hvute, 


cotnimssionet 


Tex., 
who has been serv 
ing as acting of the New 
York City Department of Public Works, 


was recently appointed commussionet 


IRVING V. A 


Homer R. Seery has been appointed 
deputy commissioner in charge of bridges 
New York City Department of 
Public Works. Mr. Seely was formerly 
resident engineer for the Triborough 


Bridge Authority 


for the 


SAGER, JR consulting 
“ngineer Ky., 
ippointed executive director of the Louis 
ville Municipal Commission 
Mr. Sager ha 
secretary of the 


Georce H 


of Louisville, has been 
Housing 
resigned his recent post as 
engineer Louisville City 
Planning and Zoning Commission 


Howarp F. Peckwortn has completed 
his work as resident engineer in charge of 


the construction of Inland Dam for the 
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Birmingham Industrial Water Supply 
Commission and is now on the engineering 
staff of Pacific Constructors, Inc., on the 
construction of Shasta Dam. He is 
located at Redding, Calif. 

engineer for 
Highway Department, 
Lima, Ohio, has 


CHARLES ASH, assistant 
the Ohio State 
with headquarters at 
been appointed division engineer of 
Division No. 1 at the same location. Mr 
Ash was formerly resident engineer in- 
spector for the PWA at Springfield, Ohio 


Haro_p G. Sours has been appointed 
assistant director of highways of Ohio 
Mr. Sours was connected with the Ohio 
State Highway Department for a number 
of years and, more recently, served as con 
sulting highway engineer for the Truscon 
Steel Company 


James E. MALOoney has retired from his 
post as assistant engineer of the Colorado 
State Highway Department after a 
number of years of service. Mr. Maloney 
became connected with the first state high- 
way organization in 1910, holding succes- 


sively the posts of engineer and chief 
engineer. In 1921 the department was 
reorganized and enlarged, and Mr. Ma 


loney was appointed assistant engineer 


FRANK W. BARNES, construction man- 
ager of the Merritt-Chapman and Scott 
Corporation, New York City, has been 
awarded the rank of Officer of the Crown 
by King Leopold III of Belgium, in 
recognition of his service in driving the 
Schelde River Tunnel at Antwerp, from 


1930 to 1982. At that time Mr. Barnes 
was associated with Parsons, Klapp, 
Brinckerhoff and Douglas, consulting 


engineers for the Belgian government on 
the 5,800-ft vehicular tunnel He di 
rected construction operations on the 
project 


E. O. BERGMAN is now on the engi 
neering staff of the C. F. Braun Company 
at Alhambra, Calif. For a number of 
years previously he was associate pro- 
fessor of civil engineering at the Univer- 
sity of Colorado. 


ELMER MUNGER recently resigned from 

Louis Southwestern 
probational appoint 
S. Engi- 


the service of the St 
Railway to 
ment as junior engineer in the U 
neer Office at Cincinnati, Ohio 


accept 


C. F. Terver has accepted a position 
with A. McCormick, county engineer of 
Hardin County, Texas. His headquarters 
are at Kountze, Tex 


Virrocm BrEAversS has resigned as assist- 
ant traffic manager for the State-Wide 
(Texas) Highway Planning Survey in 


order to open a consulting office at Vic- 
toria, Tex 

CHARLES A. MAGuIRE has resigned his 
position as commissioner of public works 
at Providence, R.I., in order to open con 
sulting offices in that city. He will also 
be active in engineering work on the North 
Providence sewerage project 


H. H. Howk has resigned as chief engi 
neer of the Alabama State Highway De 
partment in order to become engineer and 


investigator for the Federal Civil Aero 

















































Von. & No.3 
nautics Authority. Recently M Houk 
has been on leave of absence from (4 
post. 

Earce E. Teerer, until lately hydrays 
engineer for the U. S. Engineer Offic, 
Huntington, W.Va., has been ay pointe. 
an engineer for the Federal Power (Co, 
mission, with headquarters in Washi 
ton, D.C ’ 





DECEASED 





a 


FRED EDWARD CALDWELL (M 
president of the Haller Testing Labor 
tories, Inc., of New York City, died 
Plainfield, N.J., on January 2, 1939 , 
the age of 59. Mr. Caldwell was consy); 
ing engineer for Clyde Potts from 1904 
1918; field engineer for the Portland ¢ 
ment Association from 1919 to 19%» 
vice-president of the Springfield Sand ap 
Tile Company from 1924 to 1928 
engineer for the Keystone Portland ( 
ment Company from 1928 to 1930. | 
1932 he became connected with the Halle: 
Testing Laboratories 


19) vi 


ALLAN WINTER CUDDEBACK (M 
president of the New York Water Ser 
Corporation since 1931, died at his hom 
in New York City on December 4, 1% 
at the age of 70. Mr. Cuddeback ent 
the service of the Newark (N_J.) water 
supply system in 1898 as an assistant eng 
neer, retaining the post for twenty 
eight years. From 1926 to 1933 he was 
vice-president and general manager of th 
Federal Water Service Corporation. [In 
1926 Mr. Cuddeback served as president 
of the American Water Works Associa 
tion. 


Puitip Hart (M. '27) president of 
Pacific Bridge Company, of San Francis 
Calif., was drowned on November 
1938, when a _ Portland-—San Fran 
airplane made a forced landing 
Pacific. He was 51. In 1910 Mr. Ha 
began his engineering and contra 
career on the West Coast he f 
which he was president was responsi! 
many notable bridges, including th 
cult construction of the south pier 
Golden Gate Bridge and the west-crossig 
spans of the San Francisco—Oakland Sey 
Bridge At the time of his death ™ 
Hart was returning from supervising 
start of work on the Narrows Brig 
Tacoma, Wash 





EDWIN SETON JARRETT (M 
consulting engineer, who had beet 
ciated with the design and building 
many important structures throug 
the country, died in New York ( 
December 26, 1938. Early in hi 
Mr. Jarrett was connected wit! 
smith and Company. Later he orga! 
and became vice-president of 
tion Company, and from 1914 
the Jarrett-Cha 
1934 to IY 


, 


» Li 


was president of 
Company. From 
Jarrett served as vice-presidet 
head of Rensselaer Polytechnic Ins 
pending the selection of a st 380 
late Palmer C. Ricketts 


i 






























N 0. 2 \ N oO. 2 
LAFAYETTA KOEPER (M. '20) 
ngineer of Seattle, Wash., was 
iutomobile accident on Novem- 
%. He was 53. Mr. Koeper 


Mi Houk 
from this 


hydraul =e in charge of the Seattle office 
Office at Pacific Engineering Company from 
appoint. t: of Boyington, Church, and 
wer \ea . vy Spokane, Wash., from 1914 to 
Washing : Oregon-Canadian Pulp and 
, ( pany from 1922 to 1926; and 
a gon Lime Products Company 
9 1928. In the latter year M1 
urned to the Pacific Engineer- 
( iny, remaining until 1931, and 
7 . m2 to 1935 he was engineer in 
the Selkirk Power Company 
19) vi f Vancouver, B.C 
g Labora 
Y, died i Wasmmncron IRviNG Lex (M. ‘14) for 
» ae, 5 ny years in the employ of the American 
— vse Company, died at his home in 
m 1904 inhia, Pa., on December 21, 1938, 
rtland . es of 64. Mr. Lex joined the staff 
| te os \merican Bridge Company in 1900 
1998 ir: three years with the Pencoyd 
i ae Works—-and remained there for the 
a his life. Starting as squad fore- 
; the Pencoyd plant, he later served 
the Halle upany as assistant engineer in both 
New York and Philadelphia. As such he 
(M was in direct charge of making steel de 
ter Service ms and estimates for many types of 
t his home ad and highway bridges. 
er 4, 1058 
ck entered Wattace Netson Mayuew (M. ’28) 
J.) water ; and treasurer of the Mont- 
stant eng gomery Iron and Steel Company, Phila- 
r twenty delphia, Pa., died on January 1, 1939, at 
133 he was ge of 58. Early in his career Mr 
ager of the Mayhew was structural engineer for 
ration. [a Stevens and Hannis and a partner in the 


S president Steward and Stevens Iron Works. Later 
ume a partner in the Montgomery 
ind Steel Company, of which he was 
sole owner. Mr. Mayhew patented 


+) Assoc la- 


dent of the ‘ 
. Francis il inventions 
rember 

Francis PH Mituts (M. '36) Major, Corps of 
ing it , U.S. Army, died on November 
) Mr. Ha ‘, at the age of 44. Major Millis 
contracting ireer in the service of the Corps 
“he firn ers, his duties including direc 
ponsible for the Military Survey of Panama and 
ig the in charge of the Engineer Re 
pier of ion Plant in Washington, D.C 
est -crossing ) until his death he was district 
akland Bat of the Wilmington (N.C.) Engi 
death M: tnet. During the war Major 
rvising erved with the 306th Engineers, 
; Bridg in the United States, France, 
1) 

heen 258 MorriLt (M. '10) chief engi 
building Boston and Maine Railroad, 
through Central Railroad, and the Port 
rk Cits Company, died in Port 
1 his caret December 20, 1938, at the 


Morrill was with the New 
ven and Hartford Railroad 


with 00 


re organize 

he Fou leering capacities from 
> 1928 the latter year he be- 

+ Cha with the Boston and 
Q27 i¢ Central Railroad, and 
al erminal Company. He 

-~ Ins istant chief engineer of 


chief 


ions im 1933 and 
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ARNALDO ALVES DA Morta (M. °35) 
contractor and consulting engineer of Sao 
Paulo, Brazil, was killed in an airplane 
accident on October 1, 1938. He was 
42. A native of Brazil, Mr. da Motta 
spent his early career in highway construc- 
tion and sanitary engineering work for 





The Society welcomes addi- 
tional biographical material to 
supplement these brie/ notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











the state of S€o Paulo. In 1923 he estab- 
lished his own practice in Sao Paulo, and 
from 1926 to 1930 also directed a branch 
of this firm (A. Motta and Barboza) in 
Rio de Janeiro. 


RicHARD AustIN Myers (M. '26) of 
Charlotte, N.C., died there on December 
28, 1938, at the age of 54. Early in his 
career Mr. Myers served as resident engi- 
neer for the Duke Power Company on the 
construction of the Great Falls and Rocky 
Creek dams. Later, as a junior engineer 
in the U. S. Engineer Office, he was en- 
gaged on the preliminary survey for one 
section of the inland waterway. He also 
supervised the construction of power lines 
for the South Carolina Light and Power 
Company (now part of the Duke Power 
Company system). Mr. Myers retired 
several years ago to supervise his realty 
holdings. 


JoserH Petrus NEWELL (M. '07) con- 
sulting engineer of Portland, Ore., died 
in that city on December 5, 1938, at the 
age of 72. From 1889 to 1907 Mr. Newell 
was in the employ of the Oregon Railway 
and Navigation Company (now part of the 
Union Pacific system), where he rose to the 
rank of division engineer in charge of 
maintenance of way on the Oregon divi- 
sion. In 1907 he established his consult 
ing practice in Portland, where he special 
ized in railway matters. Mr. Newell 
served as a witness in all the major traffic 
rate investigations held in the Northwest 
for many years. 


HENRY GORTON OppyckE (Assoc. M. '()4) 
civil engineer of New York City, died on 
December 30, 1938, at the age of 68. Dur- 
ing the building of the subways in New 
York, Major Opdycke directed the under- 
pinning of the Pennsylvania Station and 
Grand Central Terminal. He had charge 
of the foundation work under the Metro- 
politan Opera House and served as a con- 
sultant on many New York City construc 
tion projects. During the war he was 
chief signal officer of the intermediate 
section of the A. E. F. in France, and was 
honored for exceptional service by both 
France and the United States 


ANGEL PEIMBERT (M. '06) civil engi- 
neer, Lineas Ferreas de Mexico, S.A. de 
C.V., Mexico D.F., died on August 26, 
1938, at the age of 66. Mr. Peimbert was 
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a native of Mexico City, where he did all 
his engineering work. From 1904 to 
1929 he represented S, Pearson and Son, 
Ltd., of London, in that city—first as 
resident engineer and, afterwards, as con- 
sulting engineer. Later he was consult- 
ing engineer to the National Railways of 
Mexico and to the Mexican Presidency 


HARRY EDGAR SAWTELL (M. ‘14) struc- 
tural engineer for Charles T. Main, Inc., 
of Boston, Mass., died on January 3, 
1939. Hewas65. Mr. Sawtell joined the 
staff of Charles T. Main in 1907, and since 
1910 had been in charge of the steel and 
reinforced concrete design of many fac 
tory buildings and power houses in New 
England for this firm. Mr. Sawtell’s 
earlier experience included two years with 
the Cumberland Manufacturing Company 
and five years with the Boston Steel and 
Iron Company. 


WILLIAM SHEARER (Assoc. M. ‘'21) 
surveyor in the U. S. Engineer Office at 
Sacramento, Calif., died on November 23, 
1938, at the age of 52. Mr. Shearer's 
early experience was as substation opera- 
tor in electrical construction, and for two 
years he was deputy county surveyor of 
Yuba County, California. During the 
war he served in the U. S. Navy as engi- 
neer officer on electrical and mechanical 
detail. Later he was for a number of 
years county surveyor of Sutter County 
and city engineer of Yuba City. In 1936 
he entered the U. S. Engineer Office 


MILLER ARMSTRONG SMITH (M. ‘S6) of 
Elizabeth, N.J., died there on January 3, 
1939, at the age of 85. In the seventies 
Mr. Smith was assistant engineer in the 
Brooklyn (N.Y.) Department of City 
Works. He then went to the tropics 
where he spent much of the rest of his 
career in railway location and construc- 
tion—in Mexico, Guatemala, and Cuba 
From 1900 until his retirement in 1930 he 
maintained a general engineering practice 
in Havana, specializing in the construc 
tion of sugar factories and their railways 


WILLIAM SHACKELFORD SULLIVAN (M 
'25) civil engineer of Washington, D.C 
died at his home in that city on December 
20, 1938, at the age of 53. Much of his 
early experience was in railroad work 
with the Northern Pacific, the Pere 
Marqwette, and other lines in the West 
Later he was assistant engineer for the 
Philadelphia Department of City Transit 
Eight years ago he went to Washington, 
where he was employed by the National 
Capital Park and Planning Commission 


GEorGE OLIVER TENNEY (Affiliate '01) 
since 1906 president of the Atlantic Bitu 
lithic Company, Washington, D.C., died 
on November 6, 1938, at the age of 77. 
From 1886 to 1892 Mr. Tenney maintained 
a general engineering and contracting 
practice in Decatur, Ala.; from 1892 to 
1895 he served as contractor on the con 
struction of the Chickamauga National 
Park; and from 1895 to 1906 he had a 
general contracting practice in Spartan 
burg, S.C 
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PUTEWILER (Assoc 
M. '34) president of the Ready Mixed 
Concrete Corporation, of Indianapolis, 
Ind., was killed instantly in an automobile 
1938. He was 


HARVEY ALFORD 


accident on December 8, 
19. A lifelong resident of Indianapolis, 
Mr. Tutewiler was associated with the 
Company for over 


Standard Paving 
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twenty-five years. Seven years ago he 
organized the Ready Mixed Concrete 
Corporation, of which he became presi 
dent 


GeorGe Puitip WINN (M. '22) consult- 
ing engineer of Jamaica, N.Y., died at 
his home there on December 29, 1938, at 








V Oo L, 9, N 0 


the age of 52. A native of Nashua Np 
Mr. Winn had lived in Queens for ele,. 
years. He established his own en vingor, 
firm in Jamaica in 1932, after sé ving ™ 
years as consultant to the Queens Cham) 
of Commerce. Earlier in his care; 
was for a number of years city e: 
Nashua. 


- 


gineer of 








Changes 


From December 10, 1958, to January 9, 1959, Inclusive 


in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 








ApprTIons TO MEMBERSHIP 


Arcrson, ALEXANDER, JR Jun. "38), 3406 Clay 
st., San Francisco, Calif 
ANDERSEN Morris Liovp Jun 38), 1130 


North 24th St., Lincoln, Nebr 


AnperRson, O' DEAN Jun. "38), 57 North 4th 
Nast, Provo, Utah 

rueoporre CHarRies (Jun. 38 
Worcester, Mass 


ANDKROPOULOS 
27 Benefit St 

Anoce.tos, Perer P Jun. 38), 81 Orchard St 
New York, N.Y 

LAWRENCE MARION Assoc M 38 

Brazos River Conservation and 

Kyle Hotel, Temple, Tex 


Bavuonu 
Area Engr 
Reclamation Dist 

Betsnaw, Derwrn Georce (Jun. 38), Drafts- 
man, Truscon Steel Co., Albert St. (Res., 1543 
Florencedale Ave.), Youngstown, Ohio 


BENLINE AmtTuur Jay Assoc. M 38 Res 


Engr. Insp PWA, 79 Lockwood Ave Bronx 
ville, N.¥ 
BicKERSTAF? RayMonp MAayuew Jun 38 


1209 Hopkins, Oakland, Calif 


Booman, Joserm Day Tun. 38), General De 


livery, Fairbanks, Alaska 
Nevin Wiiitam (Jun 8), 438 Lud 
Cincinnati, Ohio 


HOERMANN 
low Ave 


Bonet, Joun Artruur, Jr. (Jun. 38), 804 Ocean 


Ave., Huntington Beach, Calif 


Bont, Caarites Cremens (Jun. 38), 82 Caryl 


Ave.. Yonkers, N.Y 
Bostwick, Emerson Hvuos (Jun. 38), 789 Nor 
ton Rd., Galloway, Ohio 


Bowman, Grevoon West (Jun. "38 
Ave., Detroit, Mich 


16626 Wark 


Brown, Wii.ttamM Josern (Jun $8), 33 Myrtle 
Ave., Newark, N.] 


Cart, CHartes ELarp (Jun. ‘38 2042 New 


castle, Chicago, Ill 

CHRISTENSEN, Nerput ALBERT Assoc. M $8) 
Dean of Eng., Colorado State Coll. of Agricul 
ture and Mechanic Arts, Fort Collins, Colo 


Conant, Lewts Freer (Jun. "38), Designer and 
Draftsman, S. B. Barnes (Res., 1716 Crest 
Drive), Los Angeles, Calif 


Conover, CrLype STUART Jun 38), Route |! 
Box 101, Albuquerque, N.Mex 
CorTetyovu, Frank Morcan, Jr. (Jun. 38), 421 


West 6lst St., Kansas City, Mo 


Craic, Kennetu Joun (Jun. 38), 1005 Pine St 


Rolla, Mo 


Craumer, Ricnarp Liste (Jun. 38), Room 502 
Y.M.C.A., Youngstown, Ohio. 


Crossey, Saecey Tayitor (Jun 38 Box 63, 


Bastrop, Tex 


Cyrpners, Rosertr E_ttswortn, Jr Jun. 38), 19 


Linwood P1., East Orange, N.] 


Datton, Joun Patrick (Assoc. M. '38), Insp. of 
Constr., Bureau of Vards and Docks, U. 5S 
Navy, 86 Market St., Annapolis, Md 


Daviporr, James Evcene (Jun. '38), 314 Fifth 
Ave., South, St. Cloud, Minn 


DeHartr, Rosert CHaries (Jun 38), Care 
Armour Inst. of Technology, Civ. Eng. Dept., 
Chicago, Il 


Down, Munson Wutre (Jun. '38), Junior Eng 


Aide, Design Section, U. S. Engrs., Brooks 
Hotel, Yerington, Nev 
Doyvie, Wiream Avuoustus (Jun. ‘38), 2541 


Fulton St., Berkeley, Calif 


Eason, Stearns Davip (Jun. °38), Rodman, 
State Highway Dept., Box 276, Brewster, 
Wash 


Ener, Eart Epvcar (Jun. '38), Res. Engr., Black 
& Veatch, 4706 Broadway, Kansas City, Mo 
Ecan, Joun Rosert (Jun. '38), Project Engr., 

WPA, Albion, Nebr 


LeRoy WiittaM (Assoc. M. ‘38), Asst 
State Highway Comm. (Res., 920 
Green Bay, Wis 


EMPEY 
Div. Engr 
North Maple Ave 


Ersteixn, RaymMonp (Jun. 38), 4950 South Chi 


cago Beach Drive, Chicago, Ill 
Fisuer, Acpert Steven (Jun. '38), 757 North 5th 
St., Laramie, Wyo 


GALLAGHER, Joun Huppert, Jr. (Jun. 38), 2536 
North East 17th Ave., Portland, Ore 


GOLDMAN, Mortimer LASKAR (Jun. ‘38 113 
North Ave., N.W., Atlanta, Ga 
Goopwin, WitttamM Henry, Jr. (Jun. '38), Pitts 

burg, N.H 


HarpInec, Rosert Grorce Assoc. M. ‘38) 
Cons. Engr., 606 Utah Savings & Trust Bidg 
Salt Lake City, Utah 


Apprson Reese, JR Assoc. M. ‘'38), 
State-Wide Highway Planning 
100 Glenn Grattan Ave.), Mont 


HARVEY 
State Mer 
Survey (Res 
gomery, Ala 


Hepoers, James ALLEN (Assoc. M. 38), With Div 
of Eng., U. S. Forest Service, Box 354, Lake- 
view, Ore 


Huw, Wittram Beans (Assoc. M. ‘38), Road 
Engr., ( S. Indian Service, 135 Imperial 
Boulevard, Reno, Nev 

Hitpert, Joun Merer (Jun. ‘38), 33 West 

Church, Bethlehem, Pa 


Houter, CHarites Erskine (Jun. '38), Drafts 
man, Perring & Remington Co., 509 Cooper 
St., Camden (Res., 244 Glover St., Woodbury), 





TOTAL MEMBERSHIP AS OF 
JANUARY 9, 1959 


Members 5,640 
Associate Members 6,257 

Corporate Members 11,897 
Honorary Members 27 
Juniors 5,820 


Affiliates 74 


Fellows ° ] 


Total 15,819 















Huperty, Martin RIcHarp (Assoc M % 
Associate Prof. and Chairman, Div. of |. 


HUCHTING, Joun FRepericx, Je Jun. “Ss 
Engr , M. L. Stephenson Contr. Co, 6 Wu 
St., Charleston, S.C 


Jett, Dante. Boone (M. '38), Prof. of Civ. Bo 
New Mexico State Coll., State College. \ } 


Jounson, Freperic Artuur (Jun. ‘38 
enth St., N.W., Minot, N. Dak 


Jove, Jost Antonio (Jun. '38), San. Ener 
de Ingenietia Sanitaria, Ministerio de Sa: 
Este 4, No. 131, Caracas, Venezuela 


Bernarp (Jun 8 
Armour Inst. of Te 


Kerrorp, Burce 
Civ. Eng. Dept 
Chicago, Ill 

Kerser, Henry Joun (Jun. ‘38), Timek 


Indiana Eng. & Constr. Co. (Res.. 36 
St.), Akron, Ohio 


Kerr, Rosert Staniey (Jun 38 ‘ 
Spruce Ave., Inglewood, Calif 


FREDERICK ROBERT Jun ‘ 
Niagara Falls, N.\ 


KLAUCK, 
Chilton Ave 


Koe.zer, Vicror Arvin (Jun. °38), Can 
draulics Laboratory, Univ. of lowa, lowa 
lowa 


Komuirne, Tomas Raymonp (Jun 8 


Engr., Joint Sewage Disposal Plant, Pla 
N.J 


KReEBILL, ROLAND FreperRick (Jun. 38 
mentman, State Highway Comm., 2 
6th St., Missouri Valley, lowa 

Krejscurk, Guenn CHARLES (Jun. 38 

State Highway Comm., La Crosse 

Friendship), Wis 


Kremi, Envwarp Kiement (Jun Sa) 
Civ. Engr... t S. Engr. Office, War 
(Res., 2038 McElderry St.), Baltimore 


~ 


LANGDALE, Freperick Darrow (Jun 
Civ. Eng. Dept., Agri. and Mech 
Texas, College Station, Tex 


LANNING, Ropert LAWRENCE (Jun 5 
Markham Way, Sacramento, Cali! 


Lemke, ArtHur ArHnter (Jun. “JS 
Civ. Eng, Lewis Inst. (Res., 52 
Ave.), Chicago, Ill 


Lewsey, Ernest Bane (Assoc. M. '38), H 
rapher, U. S. Coast and Geodetic © 


Washington, D.C. 


Lowry, Rapa (M. °38), Constr. Engr 
Bureau of Reclamation, Redding alif 
Lyper, Auptey Arnott (Assoc. M. 5 
Engr., Public Works Dept Res 
Verteuil St.), Port of Spain, Trinidad 
McCarrnuy, Jonn Timorny (Jun. 
tune Ave., New Rochelle, N.Y 
McCuure, Joun Pure (Jun. 38), 750 be 
Ave., Apartment 1, Denver, Co 
McLeroy, Joun Orro (Jun. ‘35 ar 
Bridge Co., Dallas, Tex 


McWuorter, Wayne WHITTEN 
North 2d East, Provo, Utah 


MANGANARO, CHARLES ANTHON’ 
West 4th St., New York, N.Y 


N o. 2 


cis Jossrn (Jun. '38), 7235 South 
i St., Portland, Ore 


ron Kenneta (Assoc. M. °38), 
Const Engr., State Highway 
7 Park Ave.), Keene, N.H. 


Wiirrep (Jun. ‘°38), Graduate 
Inst. Tech., Cambridge, Mass 


RENCE REGNELL (Jun. '38), Route 
er, Ure 


jun. °38), Junior Draftsman, 
ning Div 303 Washington St 
ne St.), Brooklyn, N.Y 


an Kacuio (Jun. °38), 427 South 
slia, Calif. 


ert Dewar (Jun. '38), 10416 North 
re St., Portland, Ore 


Harp Cart Wriiitam (Assoc. M 
Treas., Heydt-Mugler Co Inc 
Arlington Ave.), New York, N.Y 


HARLES (Jun. "38), Instr., Civ. Eng. 
of Colorado, Boulder, Colo 


x Atten (Jun. "38), Nevada City, 


fark WALDEMERE Jun. °38), 5128 
Chicago, Ill 


AWRENCE JAN (Jun. 38), Orchard 
vw Paltz, N.Y 


E.tswortTu, Jr. (Jun. °38), 2d 
of Engrs U.S.A., 1345 North 
Stockton, Calif 


BaRNeTT (Jun. °38), Box 195, 


Himer, Jr. (Jun. '38), Instru 
tate Highway Comm Box 626 


ry 


ver Sreritinc (Jun. °38), 1541 
Tulsa, Okla 


Outver, Jr Assoc. M. ‘38), 
Eng Cooper Union, New Vork, 
19 Sanford Ave., North Plainfield 


ANDERSON (Jun. °38), 527 East 
Mt 


lorris, Ill 


LLIAM KeNNON (Assoc. M 38), 
ouse & Saunders), 12740 Lyn 
Mich 


Baptist (Jun. "38), 6 Maple St., 


se Pump, Jr. (Jun. 38), 1512 
Bluefield, W.Va 


KAPLAN (Jun. °38), With U. S 
ey, 338 Security Mutual Bldg 
t Binghamton, N.Y 


ricpen (Jun. 38), Rodman 
ffer, Vinita, Okla 


sm HENRY Jun 38), 398 
Atlanta, Ga 


Keener (Jun. 38), 634 Sixth 
usgow, Mont 


r (Jun. 38), 2115 H St., 

Jun 38), Field Engr., Parker 

w York (Res., 1056 Neilson 
aaway N y 


e& (Jun. '38), Draftsman and 
state Highway Dept Res., 
Chicago, Ill 


Wrer (Jun. '38), 420 Clinton 
k N.Y 
H James (Jun. '38), 253 North 


and, Ore 


“ Oscar (Assoc. M. '38), Field 


Cement Assoc., 125 East 
unkfort, Ky 
CENT (Jun. '38), U. S. Engr. 


lex 
»» (Jun. 38), Junior Engr 
Highway Comm., Oberlin, 
MERSON (Jun. '38), 927 Title 
hoentx, Ariz 
Wattace (Jun. '38), U. S 


% Patterson Bidg., Fresno, 


Epwarp (Jun. '38), 2357 


JR Jun. '38), Box 1041, 


ov (Jun. "38), Woodland 
easantville, N.J 





Tuompson, Henry Loren (Jun. '38), Instr., Civ 
Eng., Univ. of Idaho, Moscow, Idaho 


THoRNBER, CHALMERS Harvey (Jun. ‘38), 
Student Asst., SCS, R.F.D. 2, Hamilton, 
Mont 


Waoner, Francis Vincent (Jun. '38), 147 East 
S8ist St., New York, N.Y. 


Waoner, Vicror Karger, Jr. (Jun. 38), With 
U. S. Waterways Experiment Station (Res 
1333'/2 Chamber St.), Vicksburg, Miss 


WaLtace, Mitton Irvine (Jun. 38), 2d Lieut., 
Corps of Engrs., llth Engrs., Corozal, Canal 
Zone 


WesTKAMPeR, BeRNaRD Pavut (Jun. 38), Axe- 
man, U. S. Engrs., Post Office Bldg., Sacra 
mento, Calif 


Wueecer, Harry Paut (Jun. '38), 104 Seventh 
Ave., S.E., Aberdeen, S. Dak 


WikstroM, VeRNER ANTON (Jun. ‘'38), 2327 
Eleventh Ave., North, Seattle, Wash 


Wricutr, Newton BATseMAN Jun 38), 1612 
Ivanhoe St., Denver, Colo 


ZaLouDEK, James (Assoc. M. '38), Draftsman 
Burrell Eng. & Const. Co., 5655 Drexel Ave 
Chicago, Ill 


MEMBERSHIP TRANSFERS 


ANDERSON, IrvING E_mer (Jun. "31; Assoc. M, 
'38), Asst. Engr., U. S. Geological Survey, 
Water Resources Branch, 406 Federal Bidg., 
Tacoma, Wash 


AROSEMENA, Leorpoipo (Assoc. M. '26; M. ‘38 
Secy. of Public Works and Public Health, 
Republic of Panama, Apartado 33, Panama, 
Panama. 


Brown, Joun Mavons (Assoc. M. "13; M. °38), 
Dist. Highway Engr., | S. Indian Service 
(Res., 1311 West 24th St.), Minneapolis, Minn 


CONTRERAS, MARIANO Tesus (Jun. ‘28; Assoc. M, 
'38), Civ. Engr., Servicio Portuario, Obras y 
Servicio del Puerto, La Guaira, Venezuela 


Cuttum, Ropert Severne (Jun. '37; Assoc. M 
'38), Area Engr., Area 40, WPA (Res., 207 West 
Cedar St.), Coleman, Tex 


Daten, Joun Atpert (Assoc. M. '19; M. °'38), 
Cons. Structural Engr, 125 East 46th St., 
New York, N.Y 


DitLtaRp, Joun Lea (Assoc. M. ‘04; M. °38), 
Pres. and Gen. Mgr., The Sturm & Dillard Co., 
417 Huntington Bank Bidg., Columbus, Ohio 


HorrMan, Irvinc CHARLES (Jun. "33; Assoc. M 
38), Engr., Griffith Co., 1060 South Broadway 
Los Angeles, Calif 


Horton, Donacp Francis (Jun. "27; Assoc. M 
‘38), Associate Engr., | S. Engr. Office, 3d 
Floor, Park Sq. Bidg., Boston, Mass 


Jounson, Tom Royse (Jun. "31; Assoc. M. '38) 
Associate Engr., U. S. Bureau of Reclamation 
Bartlett Dam, Cavecreek, Ariz. 


Kennepy, Ktein Wess (Jun. ‘27; Assoc. M 
38), Associate Engr., U. S. Forest Service 
Ogden, Utah 


Kiuce, RALPH Wenper (Jun. "28; Assoc. M 
38), Special Research Associate, Theoretical 
and Applied Mechanics, Univ. of Illinois, 104 
Talbot Laboratory, Univ. of Illinois, Urbana 
Il 


McFARLAND, CLIFTON BENEDICT Jun. ‘26; 
Assoc. M. '38), Designing Engr., WPA, U. S 
Navy Yard (Res., 23 King St.), Charleston, 
s.C. 

Miiier, Rocer Licur (Jun. ‘28; Assoc. M. '38), 
Asst. Project Engr., Sun Oil Co., 1608 Walnut 
St., Philadelphia (Res., 314 Boyer Rd., Chel- 
tenham), Pa. 


PuI_iteo, ROLLAND ALSON (Jun. "30; Assoc. M. 
38), Structural Designer, Diouhy & Evans, 
Los Angeles, Calif 


REINSTATEMENTS 
Dopeoe, Russett AtcerR, Assoc. M., reinstated 
Jan. 3, 1939. 


Ev.ter, Evwin Cameron, Assoc. M., reinstated 


Jan. 9, 1939 

GarRpnNerR, THomas Herspert, Assoc. M., rein 
stated Jan. 3, 1939 

Gruman, Georcse Tuomas, Assoc. M., reinstated 
Jan. 3, 1939 

Guienn, Howarp Emmir, Assoc. M., reinstated 
Jan. 3, 1939 


LANIGAN, JOHN Josern, Jun., reinstated Jan. 3, 


1939. 


McDonne.tt, Ricnarp Timoruy, Assoc. M., re 
instated Jan. 3, 1939 


Nactn, Harry, Assoc. M., reinstated Jan. 3, 1939 
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ScCHANTZ, Maxwett, Assoc, M., reinstated Jan. 3, 
1939. 


Suriver, Kart Henry, M., reinstated Jan 3 


1939 
Smeep, Haroutp FRANKLIN, Assoc. M., reinstated 
Jan. 3, 1939 
RESIGNATIONS 


Akers, Evtron Dovoeras, Assoc. M 
Dec. 29, 1938 


resigned 


Acpricu, Evcene Vouney, Jun., 
31, 1938 


resigned Dec. 


AnpDrReEws, Eric Avexis, M., resigned Jan. 6,°1939 
ARNOLD, RicHarp Roserrts, Jun., resigned Jan."5, 
1939 


BEAN, SHERMAN HuNN, Jun., resigned Dec. 16 


1938 


BELMONT, FRANKLYN Epwarp, M., resigned/Dec 
29, 1938 

Brices, ANDREW Gorpbon, M., resigned Dec. 31, 
1938 


BrRopkKINnN, NATHAN Daniet, Assoc. M 
Jan. 5, 1939 


, resigned 


BuerGer, CHaRLes BeRNarv, M 
27, 1938 


resigned Dec 
CAMPBELL, WILLIAM ALDEN, Jun., resigned Dec 
14, 1938 


CaRLson, CONRAD VicTor, Jun., resigned Dec. 13, 
1938 


COLLAR, WILLIAM FRANKLIN, Assoc. M., resigned 
Dec. 29, 1938 


CuMMINS, CHARLES ALserRT, Assoc. M., resigned 
Dec. 12, 1938 


DAMIANO, VINCENT FeRDINAND Josern, Jun., 
resigned Jan. 5, 1939 

Drake, RaLPpu Eomunp, Assoc. M., resigned Dec. 
28, 1938 


Durry, Wirtt1aAM BerRNnarp, Assoc, M 
Jan. 5, 1939 


, resigned 


Ev..is, JoHn Russevr, Assoc. M., resigned Jan. 5 
1939. 


Erickson, Jacos, Jun., resigned Dec. 27, 1938. 


Fay, ALpert James, Assoc. M., resigned Dec. 29, 
1938. 


Foster, WILLIAM SOUTHMAYD, Jun., 
Dec. 16, 1938 


resigned 


Fox, Haro tp Kinne, M., resigned Jan. 6, 1939 


Georce, GARDNER CLIFFORD, M., resigned Dec 
27, 1938 

Grirriru, JAMes RINALpo, M., resigned Dec, 27, 
1938 


HALLSTROM, IRVING THoreLtt, Assoc. M., re- 


signed Dec. 27, 1938 


HarBeaucu, Ross ANperRsoN, Assoc. M., resigned 
Dec. 31, 1938. 

Harris, Georce Wentz, M., resigned Dec. 29, 
1938 

Hart, Joseru Haut, Jr., Jun., resigned Dec. 9, 
1938 

Haver, E.mer Conner, Jun., resigned Dec. 16 
1938 


Hay, STancey GARDINER, Assoc. M 
Dec. 31, 1938 


, resigned 


Hicu, Epwarp Louts, Jun., 
1938 


resigned Dec. 31, 


Horow!tz, HyMAn, Jun., resigned Jan. 6, 1939 


Jaun, Joun Royat, Assoc. M., resigned Jan, 6, 
1939 


Jones, Epwarp Linpviey, Assoc. M., 
Dec. 21, 1938. 


resigned 


Jones, Lee Morcan, M., resigned Dec. 27, 1938 


Kuntz, Guy Tueopors, M., 
1939 


resigned Jan. 5, 


LANCEFIELD, Rospert LyNN, Jun., resigned Dec. 


29, 1938 


Loney, New Mcintyre, M., 
1938 


resigned Dec. 20, 
Luipro_p, Jerome WILLIAM, Jun., resigned Dec 
31, 1938 


LukesH, GUSTAVE RuDOLP, M., resigned Dec. 28, 
1938 


Mastie, Henry Cray, Jun., resigned Dec. 9, 1938. 


Menecuetiut, Huco ANrTonio, Jun., 
Dec. 13, 1938 


resigned 


Noses, CHARLES WILLIAM, Jun., resigned Dec. 9, 
1938 





F, 


“signe 


eoruary 1039 


d Dec VOLDRICH 


signed Dec. 9 


De Wavuou, Josern 
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